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LUDWIG’S ANGINA * 


ASTLEY P. C. ASHHURST, M.D. 


PHILADELPHIA 


Medical men have always been, and I suppose will always be, divided 
into two groups: first, the Hippocratic group, composed of those who, 
like Hippocrates, object to the unnecessary multiplication of diseases 
and who prefer to assign so-called new diseases to their proper places 
under already recognized pathologic processes; and, second, the 
Cnidians, for whom every new symptom and every complication con- 
stitutes a new disease. But though my own inclinations lean toward 
the former school, it is impossible to deny that new clinical entities are 
from time to time recognized by acute observers, and that in this way 
both the science and the art of medicine are advanced. Consider, for 
instance, appendicitis: Is it, or is it not, a distinct disease? The Hippo- 
cratic group will argue that it is not a new disease but merely an ordi- 
nary disease which is known as inflammation; and so far they will be 
correct. But its location gives it symptoms and predisposes it to compli- 
cations which an ordinary inflammation occurring in other situations 
does not possess. Hence it is correct, in clinical work, to recognize 
appendicitis as a distinct disease. No doubt appendicitis had always 
existed in the human race, just as Ludwig’s angina had always existed ; ? 
but it was not recognized until comparatively recent times. 


HISTORICAL 

In 1836, Dr. Ludwig,? Vicedirektor und Leibarzt in Stuttgart, con- 

tributed to his local medical journal an article entitled “Ueber eine 

Form von Halsentztndung”’ (Concerning a Variety of Neck 
Inflammation). He had observed five patients with similar symptoms : 
three of these patients died, while two recovered under medical treat- 
ment and local applications.* In subsequent numbers of the same 

* Submitted for publication, Jan. 19, 1929, 

* Read by invitation before the Western Surgical Association, Dec. 14, 1928. 

1. Parker (Lancet 2:570, 1879) and, more recently, Muckleston (Tr. Am. 
Laryngol. Rhin. & Otol. Soc. 33:42, 1927) gave various references to descriptions 
of what were probably similar cases antedating Ludwig. Vachey and Dechaume 
(Lyon chir. 24:642, 1927) quoted the description of this lesion given by Gensoul 
in 1830. 

2. Ludwig: Med. Cor.-Bl. d.Wirttemb. arztl. Vereins, Stuttgart 6:21, 1836. 

3. As Roser (Deutsche med. Wchnschr. 9:153, 1883) pointed out, at the date 
Ludwig published his description, no one opened deep abscesses with a knife. 
Dupuytren, Velpeau, Delpech and Roux, the authoritative surgeons of the time, 
ordered “blistering plasters” for phlegmons. 
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journal, other German physicians reported cases which they thought 
similar to those described by Ludwig, though some of them do not seem 
to me to correspond with sufficient accuracy to be acceptable. 

This Stuttgart journal did not have a wide circulation,* but Ludwig’s 
paper and the subsequent case reports were noticed at considerable 
length in an editorial in the Gazette médicale de Paris and in Schmidt’s 
“Jahrbiicher” for 1837;° it was from the latter sources and not from 
the original that a knowledge of the condition gradually spread. 

In his original contribution, Ludwig insisted that the condition (1) 
was an inflammation of the cellular tissues, (2) began around the sub- 
maxillary salivary gland, and (3) subsequently invaded the neck and the 
floor of the mouth, and (4) that it ran a course which grew progres- 
sively worse, with death in ten or twelve days or gradual recovery. 
Autopsy showed a phlegmonous process in the regions indicated and 
gas in the abscesses. Ludwig thought that the disease he described 
might better be called an inflammatory hardening of the cellular tissue 
of the neck, “brandigter Zellgewebsverhartung des Halses.” It was 
characterized, he noted, by (1) the insignificant inflammation of the 
throat itself, which, even if present early in the disease, faded away 
soon; (2) the peculiar wooden hardness of the cellular tissue, on which 
an impression cannot be made (i.e., it was not like an ordinary edema) ; 
(3) the hard swelling under the tongue and the callous swelling on the 
inner border of the mandible; (4) the well defined border of this hard 
edema in the neck, and (5) the absence of disease of the “glands” 
(Drusen), although their surrounding cellular tissue was affected. 

“Cellular tissue” was the term still used in the early part of the 
nineteenth century for all tissues provided with interstitial meshes— 
subcutaneous, submucous, subarachnoid, etc. ; and it is still in use at the 
present day for the subcutaneous and retroperitoneal tissues, though 
the term areolar tissue is preferred by some. Of course the term “cel- 
lular” does not imply that “cells” are present in the sense in which 
cells have been understood since the days of Schwann, but that cell-like, 
honeycomb-like spaces are present (Stricker).°* Cellulitis is the term 
still in common use in English speaking countries for inflammation of 
this tissue, and though the French prefer the terms phlegmon, phleg- 
moneux, they sometimes use the word cellulite; while the Germans say 
Zellgewebsentziindung, inflammation of the cellular tissues. 

Surgeons have, as usual, separated into two camps concerning the 
individuality of this disease. There are those like Nélaton,* who are 


4. Nélaton (Bull. et mém. Soc. de chir. de Paris 18:489, 1892; Gaz. d. hop. 
65:757, 1892) said that he could not find Ludwig’s original article in Paris. 

5. Ludwig: Gaz. méd. de Paris 4:577, 1836; Schmidt’s Jahrbiicher, Leipzig, 
1837, vol. 15, p. 25. 

Sa. International Encyclopedia of Surgery (Ashhurst) ed. 2, New York, 1888, 
vol. 1, p. 41. 
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Hippocratic in their tendencies and deny that Ludwig’s angina is a 
specific disease ; they claim that it is merely an ordinary cellulitis, similar 
to that which affects the limbs. Nélaton said that the term Ludwig’s 
angina “did not correspond to any well defined malady, and did not 
merit being preserved.” This probably was the view of the following 
writers, in whose textbooks or systems of surgery I have been unable 
to find any account of such a condition as Ludwig described ; much less 
is it mentioned by his name: Dupuytren (1839), A. Nelaton (1844), 
Gibson (1845), Chassaignac (1859), Erichsen (1869), Holmes (1869), 
Gross (1872), Ashhurst (1872 and 1881),° Agnew (1878) and Bryant 
(1879). Though Konig‘ discussed Ludwig’s angina under this name, 
but without mentioning a sublingual lesion, he was averse to considering 
it a special disease; he believed it to be a submaxillary abscess of 
extremely dangerous variety, its only special characteristic being that it 
occurred in epidemic form. Semon ® (1895) also denied the specificity 
of Ludwig’s angina. Boehler,® whose Paris thesis (1885) is much 
quoted, also was Hippocratic in his tendencies: the case reports he 
collected from 1836 to 1850 were mostly from German sources; there 
is a gap, then, until 1875, when French and English reports appear. 
Boehler said that because Ludwig’s angina is always secondary to a 
focus in the mouth, it is not a specific disease. In this sense he is 
certainly correct. 

In the lengthy discussion of the subject before the Surgical Society 
of Paris (1892), precipitated by Nélaton’s remarks in reporting, in 1892, 
on a communication presented by Linon, Delorme *® took the opposite 
view, recognizing the condition described by Ludwig as a clinical entity, 
though preferring the term sublingual phlegmon to that of Ludwig’s ™ 
angina. It is only since the important discussion of the subject by the 
French surgeons in 1892 and especially in this country since the discus- 
sions in Philadelphia aroused by the reports of Davis?* (1906), 
Thomas ** (1908) and Price** (1908), that Ludwig’s angina has 
received general recognition ; now every textbook and system of surgery 
describes it more or less accurately and completely. 


6. Ashhurst, J., Jr.: Textbook, 1872; Encyclopedia, 1881. 

7. K6nig: Entziindlichen Processe am Hals, in Billroth and Lticke: Deutsche 
Chirurgie, 1882, no. 36, p. 20. 

8. Semon: Tr. Roy. Med.-Chir. Soc., London 78:181, 1895. 

9. Boehler: Thése de Paris, 1885, no. 299. 

10. Delorme: Bull. et mém. Soc. de chir. de Paris 18:505, 1892. 

11. The word angina, from the Latin, angere (to strangle, to suffocate), is 
sufficiently descriptive of the malady to be retained in connection with the name 
of Ludwig, who first brought the condition into notice. 

12. Davis, G. G.: Ann. Surg. 44:175, 1906. 

13. Thomas, T. T.: Ann. Surg. 47:161, 1908. 

14. Price: Am. Surg. 48:649, 1908. 
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[ myself have defined it as follows: “It is an acute inflammatory 
process involving the cellular tissues of the floor of the mouth and the 
submaxillary region of one or both sides of the neck.” It is important 
to note that in this definition the main clinical features of the disease are 
indicated. It affects the connective tissue spaces, being a cellulitis, not a 
lymphangitis or lymphadenitis; the lymph nodes and the submaxillary 
and sublingual salivary glands are not primarily diseased but may be 
invaded secondarily. It involves both the sublingual and the cervical 
tissues ; it is not confined to either. It may begin in either situation but 
until it spreads from the submaxillary tissues to the sublingual tissues 
or, in the reverse direction, from the sublingual tissues to the submaxil- 
lary region, it does not constitute Ludwig’s angina. As long as it is 
confined solely to the submaxillary and cervical tissues, it is merely a 
submaxillary or a cervical cellulitis (case 19) ; as long as it is confined 
to the sublingual tissues, it is merely a sublingual cellulitis (case 22). 
[t is the simultaneous involvement of the submaxillary and the sub- 
lingual tissues in a confluent septic cellulitis that warrants the condition 
being recognized as a distinct clinical entity. If physicians refuse to 
give it such recognition, they are making a backward step comparable 
to that which would be taken if they still refused to recognize the clinical 
entity appendicitis as distinct from typhlitis or enteritis or peritonitis. 

Some who have studied Ludwig’s angina have contended that it is 
a lymphangitis and a lymphadenitis, not a cellulitis. Such was the view 
of Thaden ** (1872), of Tillaux ** (1877), of Poulsen %* (1893) and of 
Thomas (footnote 13).1* 

Hamann? (1899) followed Roser ?° (1883) in believing that 
Ludwig’s angina was due to inflammation spreading along the ducts of 

15. Thaden, in Boehler (footnote 9). 

16. Tillaux: Traité d’anatomie topographique, Paris, 1877, p. 438. 

17. Poulsen: Deutsche Ztschr. f. Chir. 37:55, 1893. 

18. It is interesting to note that in the first and second series of the Index 
Catalogue of the Surgeon General’s Office, U. S. Army, the heading Ludwig's 
angina refers the reader merely to Neck, Abscess of; while in the third series, 
publication of which commenced with the year 1918, the reference is to Throat, 
Inflammation of, Septic. This indicates a correct tendency to separate cases of 
Ludwig’s angina from the general group of abscesses of the neck and to recognize 
the disease rather as a phlegmonous process (cellulitis). Thomas later (in Keen’s 
Surgery, Philadelphia, 1913, vol. 6, p. 418) spoke of Ludwig’s angina as a cel- 
lulitis but stated that the infection passed from the mouth “to the submaxillary 
lymph nodes, where it takes on virulent activity, leading to a rapidly spreading 
periadenitis. After the development of an extensive cellulitis here, or occurring 
simultaneously with it, the process extends to the floor of the mouth.” In this 
explanation Muckleston follows Thomas, who himself follows Tillaux (footnote 
14), who thought cellulitis always secondary to lymphadenitis, the latter itself 
being due to dental infection. 

19. Hamann: Cleveland M. J. 4:387, 1899. 

20. Roser: Deutsche med. Wehnschr. 9:153, 1883. 
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the submaxillary and sublingual salivary glands. This view, however, 
which never was held by many students of the subject, is now generally 
abandoned. 


CELLULITIS AND LYMPHANGITIS OR LYMPHADENITIS 


On account of this apparent confusion of mind in regard to the 
pathogenesis of the disease, it is, perhaps, worth while to inquire just 
what cellulitis is and in what ways it differs from lymphangitis and 
lymphadenitis. A familiarity with these fundamental questions is often 
taken for granted ; but actually our knowledge of them is not extensive. 

In the first place it may be said that modern histologists appear to be 
fairly well agreed that the lymphatic system is a closed system, not 
having any communications with the cellular tissues. I believe that all 
those whose views are worthy of consideration have now acknowledged 
the correctness of Sappey’s original statement *! (1886) to the effect 
that the lymphatic system is entirely separate from the connective tissue 
spaces. Sappey asserted that the lymphatic capillaries arise in tiny 
closed vessels on the surface of the skin and mucosa, and that the further 
one gets from either of these surfaces, the scarcer the lymphatic chan- 
nels become ; that beneath the superficial layers of the skin or the mucosa 
there exist neither “capillicules’ (minute capillaries) nor “lacunes” 
(areas in which several capillicules join each other); that in the deep 
layers of the skin and mucosa such channels do not exist, nor are found 
in the subcutaneous or in the submucous cellular tissues, in which only 
lymph vessels (not capillaries) exist. Sappey asserted that there are no 
more lymphatic vessels passing through the subcutaneous tissue in fat 
people than in thin people. 

If these facts as to distribution of lymph capillaries and lymph 
vessels are true (and, in the main, Sappey’s conclusions are accepted by 
modern authorities), they explain largely the difference in the clinical 
features between lymphangitis and cellulitis. The former may exist, 
perhaps, in connection with the mucous membranes (though next to 
nothing is known of it in such situations), but it is in the skin, especially 
the skin of the limbs, that it is most familiar; it arises from lesions of 
the skin itself, not from lesions of the deeper structures; it is not as a 
rule attended by much swelling; there is little if any evidence of cel- 
lulitis, and the lymph nodes are habitually involved (often, indeed, with- 
out any visible involvement of the lymphatic vessels in the limb itself). 
Cellulitis, on the contrary, seldom or never develops as a complication of 
superficial skin lesions, but is almost always due to septic wounds which 
penetrate beneath the skin or at least as far as its deeper layers; it is 
attended by much swelling, but not by lymphangitis; the skin itself is 


21. Sappey: Déscription et iconographie des vaisseaux lymphatiques, Paris, 
1886, p. 6. 
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not reddened until quite late in the disease, or until suppuration impends, 
and it seldom gives rise to lymphadenitis. But it may be asked at this 
stage, What is erysipelas? I class erysipelas as a septic dermatitis ; in a 
sense, it is a cellulitis of the skin: ** It is neither a lymphangitis, nor yet 
is it a cellulitis in the accepted sense of the term, and yet it partakes of 
the nature of both: it is red like lymphangitis ; like it also, it involves the 
skin, and in typical form it never suppurates, though bullz frequently 
form; but it is seldom attended by lymphadenitis, yet it is accompanied 
by much swelling, and in these two respects it resembles cellulitis. Is it 
that different varieties of the streptococcus are mainly responsible for 
these differences between lymphangitis, cellulitis and erysipelas; or is it 
chiefly a matter of the structures which they invade? ‘These are 
theoretical questions which any fool can ask, but which many wise men 
are unable to answer.** Yet every once in a while a patient is encoun- 
tered who appears to have both erysipelas and suppurative cellulitis at 
the same time, in the same limb; and physicians satisfy their consciences 
by naming the disease phlegmonous erysipelas.** 

Lymphadenitis in the cervical or submaxillary regions arises, as else- 
where in the body, from surface lesions, i. e., lesions of the tonsils, the 
mucous surfaces of the cheeks, mouth, tongue and nose; of the air 
sinuses, the fauces, the nasopharynx, oropharynx and larynx, and from 
surface lesions of the face and scalp. These are not the lesions which 
cause cervical, submaxillary or sublingual cellulitis. The causes of 
cellulitis here, as elsewhere, are infections arising in the cellular tissue 
itself, which are propagated by continuity but not through lymphatic 
channels. Infections arising in the teeth and their sockets are among 
the commonest causes of cellulitis; and it is a gross mistake, as pointed 
out by Sébileau 75 (1921), to consider cervical abscesses of such origin 
as instances of suppurative cervical lymphadenitis. As a matter of fact 
they are, with few if any exceptions, examples of suppurative cellulitis. 
This is shown, as stated by Sébileau, by the following facts: (1) After 
extraction of the diseased tooth, pressure on the submaxillary swelling 
will cause pus to be discharged from the socket of the tooth, and in 


22. In a somewhat similar sense, acute septic osteomyelitis is a cellulitis of the 
bone marrow. 

23. Panton and Adams (Lancet 2:1065, 1909), attempting to find answers to 
such questions, concluded that “there is direct evidence that the same organism 
may produce at one time erysipelas and at the other cellulitis.” The difference 
depends, they said, on the site of inoculation: if it is the epidermis, erysipelas 
results: if it is the subcutaneous tissues, cellulitis results. They found that 
Staphylococcus aureus was the cause of lymphangitis, a lesion which never gave 
a growth of streptococcus in their experience. One of their interesting obiter 
dicta is to the effect that lobar pneumonia is a disease process similar to erysipelas 
or cellulitis, differing only in its situation. 

24. Such, perhaps, was the condition in case 17, recorded here. 

25. Sébileau: Presse méd. 29:213, 1921. 
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many cases the cervical abscess may be emptied in this way or after 
careful probing through the socket of the tooth or alongside the 
alveolus; such evacuation, as Ivy ** said, could not possibly occur 
through inflamed lymph channels; (2) after the submaxillary swelling is 
opened (as is required in all patients not seen before the overlying skin 
becomes affected), probing detects bare bone at the bottom of the 
cavity; (3) the existence of trismus, always present when the molar 
teeth are the focus, indicates that the mandible is fused with the inflam- 
matory mass in the neck; such fusion does not occur in cases of lymph- 
adenitis, nor is the latter condition usually accompanied by trismus. 
PATHOGENESIS OF LUDWIG’S ANGINA 

It remains to explain in what manner cellulitis occurs both in the 
sublingual tissues and in the submaxillary tissues at the same time. It 
is to be well understood that Ludwig’s angina begins either in one site 
or the other, but is not to be considered fully developed until both sites 
are involved. 

Of twenty-seven cases listed as Ludwig’s angina in the records of the 
Episcopal Hospital, Philadelphia, since 1905, I have rejected nine as not 
being properly diagnosed. These were cases of the following condi- 
tions: (1) quinsy, 1906; recovery; (2) stomatitis, 1912; recovery; 
(3) cellulitis of the neck from perforation of the larynx, 1915; death; 
(4) sublingual cellulitis, 1916; recovery (case 21); (5) suppurative 
cervical adenitis, 1916; death; (6) Vincent’s angina, 1918; recovery; 
(7) stomatitis and parotitis, 1918; recovery; (8) submental cellulitis, 
1920; recovery; (9) submaxillary cellulitis, 1925, recovery. This leaves 
eighteen cases which are properly classed as Ludwig’s angina. I myself 
have observed about twelve of these patients, though only five of them 


were admitted to my service. These eighteen cases are summarized in 
the accompanying table: 





Cases of Ludwig’s Angina from the Episcopal Hospital 








Date Name Sex Age Chief Cause Result 
1 11/11/05 Samuel Biggin.......... M 61 Frazier Dental Recovery 
2 4/21/08 ‘Thos. Chamberlain..... M 29 Neilson Dental Recovery 
3 5/ 4/08 Jos. Dougherty......... M 22 Neilson Dental Recovery 
4 2) Be. 0 ae | 16 Neilson Dental Recovery 
5 2/ 8/09 Charles Carr......... cock ne 83 Davis Dental Recovery* 
6 5/27/09 Geo. Deitz............... M 27 Neilson Dental Recovery 
7 7/96/00 © Jos. Millef...............5 11 mo. Deaver ? Recovery 
4/23/18 Michael Kroto........... M 55 Mutschler Dental Recovery 
9 12/20/20 Robt. Smith............. M 4 Ashhurst Dental Recovery 
10 12/26/23 Jas. Dumphy............ M 46 Deaver Dental Recovery 
11 7/ 9/24 Dorothy Raisip......... F 16 Alexander ? Died, 24 hrs. 
12 12/20/24 ‘Peter Field.............. M 29 Ashhurst ? Died, 1% hrs. 
13 9/20/25 Chris. Dugan............ M 23 Ashhurst Tongue Recovery 
14 10/26/25 Marie Faton............ F 30 Ashhurst ? Recovery 
15 5/ 8/26 Clem. Kynoch........... F 61 Deaver ? Died, 48 hrs. 
16 5/21/27 Eugene Hanckel......... M 40 Ashhurst Dental Died, 5 days 
17 1/18/28 Marg. O’Donnell........ F 33 Deaver ? Recovery 
18 10/15/28 Gertrude Miller.......... F 33 Deaver and Dental Death in 
Knox uremie convul- 
sion, 15 hrs. 








* Died seven weeks later from senility. 


26. Ivy, R. H., in Nelson’s Loose-Leaf Living Surgery, New York, Thomas 
Nelson and Sons, 1928, vol. 2, p. 643. 


+ em ne ye + 
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It will be observed that in eleven of these eighteen cases the history 
is definite and positive in stating that dental infection was the cause of 
the disease. Three patients (those in cases 11, 12 and 15) were so ill 
on admission that a clear history could not be obtained; these patients 
died. In an infant, aged 11 months (case 7), no cause was recognized. 
This leaves only three patients (those in cases 13, 14 and 17) in whom 
the absence of dental infection can be assumed. 

Since dental infection (with or without trauma from extraction of 
diseased teeth) is one of the most frequent causes of Ludwig’s angina, 
it is well to have clearly in mind the pathologic lesions present and the 
influence exerted on the spread of the infection by the surrounding 
anatomic structures. I have not found a more succinct account any- 





Fig. 1—Alveolar abscess pointing over body of mandible, four days after 
extraction of tooth. Uneventful recovery. (From the Episcopal Hospital.) 


where than that given by Moty,?" as long ago as 1892, in the discussions 
already mentioned at meetings of the Society of Surgery of Paris: 


1. Caries may cause gangrene of the dental pulp, the infection spreading from 
there to the apex of the tooth and then to the alveolus, there causing fungosities 
with absorption of the cement of the tooth and of the corresponding wall of the 
alveolus. The pus discharges first by the canal inside the tooth, but if the canal is 


obstructed or is insufficient in size, a phlegmon develops. 


2. Usually, Moty pointed out, the pus pierces the alveolus in its thinnest part, 


on the outer surface of the mandible, and forms a dento-alveolar abscess in the 
surrounding cellular tissue (fig. 1). The pus seldom works its way between the 
alveolus and the neck of the tooth because the latter is united to the gingival 
mucosa by resistant fascia; so it points toward the skin or toward places in the 
buccal mucosa more or less distant from the diseased tooth. 


27. Moty: Bull. et mém. Soc. de chir. de Paris 18:536, 1892. 
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3. But, Moty said, when the process is acute (as after illtimed filling of a 
tooth), there is no time for absorption of the alveolus to occur; so the infection 
enters the dental canal of the mandible, spreads toward the spine of Spix and 
makes its way toward the cellular tissue which separates the upper surface of 
the mylohyoid from the gum, or toward that which surrounds the carotid vessels 
in the neck. The strangulation resulting from inflammation of the dental canal 
may cause osteomyelitis of the mandible. 

4. If a back tooth or a wisdom tooth is infected in this way, the outer wall of 
the mandible is so thick that perforation occurs only on the inner wall, so that the 
sublingual tissues are infected at once. 





























Fig. 2—Drawing from a dissection by the author to show the fascia colli: On 
the right of the picture the skin (D) only has been reflected, exposing the platysma ; 
on the left of the picture (the subject’s right), the platysma also has been turned 
down exposing the fascia colli, through the fibers of which can be seen indistinctly 
the parotid (4), the submaxillary salivary gland (B), the anterior belly of the 
digastric (C) and the hyoid bone. Figures 2, 3, 4, 5, 6, 7 and 8 are from 
dissections made by the author in the Laboratory of Operative Surgery, Medical 
School of the University of Pennsylvania. 


It is evident, from a study of figures 2, 3, 4, 5 and 6 that the fascia 
surrounding the submaxillary salivary gland and the attachments of the 
mylohyoid muscle have an important effect in the spread of these infec- 
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tions. Figure 2 shows the fascia colli exposed by reflection of the 


platysma from the body of the mandible. This fascia covers the super- 
ficial surface (that toward the skin) of the submaxillary salivary gland, 
and splits to envelop the sternomastoid and to surround the digastric 
muscle. This muscle (the digastric) forms a shelf on which the sub- 
maxillary salivary gland rests. 

The fascia colli also sends a partition inward between the submaxil- 
lary salivary gland and the parotid, thus completing the capsule for the 








Fig. 3.—Section through floor of mouth, back of symphysis, fixed in solution of 
formaldehyde. A, sublingual salivary gland. 


former. This capsule is pierced below (and median to the digastric 
muscle) by the entrance of the facial (external maxillary) artery and 
above, near the body of the mandible, for the exit of this artery, which 
traverses the submaxillary space; ** the fascia is also pierced below by 
the lingual artery, which finally leaves the submaxillary region and 


28. The facial vein on the contrary, does not traverse the submaxillary space, 
but runs in the layers of that portion of the fascia colli which separates this space 
from the platysma (see fig. 4). 
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enters the cleft between the hyoglossus muscle and the intrinsic muscles 
of the tongue. In this region (toward the floor of the mouth) the sub- 
maxillary capsule is deficient, since the submaxillary salivary gland here 
curls around the posterior border of the mylohyoid muscle, to become 
practically continuous with the sublingual gland; this gland lies on the 
buccal surface of the mylohyoid muscle in the cleft produced by the 
gradual divergence of the hyoglossus and the mylohyoid muscles as they 
pass away from their attachments to the hyoid bone, the hyoglossus to 
join the tongue and the mylohyoid to be inserted into the mandible. 











Fig. 4—Section through middle of floor of mouth, fixed in solution of formal- 
dehyde. A, sublingual gland and B, submaxillary gland. 


Figure 3, from a specimen hardened in solution of formaldehyde, 
shows a frontal section of the mouth just back of the symphysis of the 
mandible ; the sublingual salivary gland is seen on the buccal surface of 
the mylohyoid muscle. 

Figure 4 is a frontal section about the middle of the mouth, showing 
the submaxillary salivary gland on the neck surface of the mylohyoid 
and the sublingual gland on its buccal surface (4). The fascia colli, 
forming the submaxillary capsule, has been emphasized on the right of 
the figure; it is attached to the mandible on both sides (superficial and 
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deep) of the submaxillary salivary gland (B) and surrounds the 
digastric muscle. 

Figure 5 is a frontal section through the posterior part of the mouth, 
showing the free posterior border of the mylohyoid muscle (4), with the 
submaxillary salivary gland curling around it and with its uppermost por- 
tion lying in the sublingual space. The fascia colli, forming the submaxil- 
lary capsule, has been emphasized on the right side of the figure; one 
should note its attachment to the lower border of the mandible and to 
the hyoid bone (C), that it surrounds the posterior belly of the digastric 
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Fig. 5.—Section through posterior part of floor of mouth, fixed in solution of 
formaldehyde. A, mylohyoid muscle; B, facial artery and vein, and C, hyoid bone. 


muscle (on which the submaxillary gland rests as on a shelf), and that 
it fades away on the surface of the hyoglossus muscle. B points to the 
facial artery (traversing the gland) and to the facial vein (in its 
capsule). 

Figure 6 shows the left side of the floor of the mouth after resection 
of the body of the mandible, leaving in place the portions of the mandible 
to which the anterior and posterior limits of the left mylohyoid muscle 
are attached; the submaxillary salivary gland is seen curling around the 
posterior border of the mylohyoid, to enter the sublingual space where 
it becomes practically continuous with the sublingual salivary gland. 
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It is clear, then, as Moty pointed out, that when perforation of the 
outer plate of the mandible occurs, as is usual in mild infections arising 
from the bicuspid or anterior molar teeth, a dento-alveolar abscess 
forms (fig. 1). In dental infections arising from the back molar teeth 
or even from an unerupted wisdom tooth, perforation occurs through 
the internal plate or through the lower border of the mandible (figs. 
4 and 5), the immediate result being a submaxillary cellulitis. From 
this situation infection may spread forward into the sublingual space, 

















Fig. 6.—Dissection showing mouth after resection of body of mandible, with 
submaxillary salivary gland curling around posterior border of mylohyoid. A 
section of the mandible was removed, from a little to the left of the symphysis to a 
point anterior to the left angle of the jaw, leaving attached to the inside of the 
mandible the anterior and posterior extremities of the left mylohyoid muscle. The 
drawing, from a dissection by the author, shows the anterior belly of the digastric 
detached and turned down (A); the cut edge of the left mylohyoid detached 
from the mandible (B) with the sublingual salivary gland (C) lying on its buccal 
surface (beneath the mucous membrane) and the submaxillary salivary gland (D) 
extending around the posterior free border of the mylohyoid and occupying both 
the neck and the buccal cavity; the facial artery (EF) is retracted. 
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and downward and backward along the course of the facial and lingual 
arteries to the cellular tissue around the external carotid artery, that is, 
outside of the submaxillary capsule, and from here forward beneath the 
fascia colli (or even, after perforation of the fascia colli, in the sub- 
cutaneous cellular tissue) to the region between the chin and the hyoid 
bone. From the sublingual tissues on the side first affected, the infection 
may spread across the midline between the anterior part of the tongue 
and the mandible, thus gaining access to the sublingual and submaxil- 
lary spaces of the second side. From the region of the carotid vessels, 
the infection may spread to the fascias around the pharynx and the 
larynx. If the patient survives long enough, the entire cellular tissues 
of one or both sides of the neck down to the clavicles, and even into the 
mediastinum, may become infiltrated, as in case 11 recorded in this 
paper. 

The infection of the tissues inside the submaxillary capsule does not 
always result in the extension of the infection to the sublingual tissues. 
A study of case 19 is interesting in this connection: This patient entered 
the hospital with a widespread cervical cellulitis due to dental infection, 
but without involvement of the sublingual tissues; these became infected 
only after incisions had been made from the neck into the mouth.*® If 
these incisions had not been made, the infection might well have spread 
of itself to the sublingual tissues by the route around the posterior 
border of the mylohyoid. 


EXPERIMENTAL INJECTIONS 

[n a certain number of experiments made in the Laboratory of 
Operative Surgery of the University of Pennsylvania, I have tried to 
demonstrate on the cadaver the routes by which this infection spreads. 
Using dilute chinese ink as a staining fluid, I have demonstrated the 
immediate spread of this stain from its point of injection under the 
mucous membrane covering the floor of the mouth in one gingivolingual 
sulcus. The first effect of such an injection of 40 or 45 cc. of the 


29. Van Wagenen and Costello (Ann. Surg. 87:684, 1928), in an interesting 
article on Ludwig’s angina, classed eight of their cases as true or “primary” 
Ludwig’s angina, while eight others they class as “secondary” Ludwig’s angina. In 
the latter, they claimed that the primary infection was in the cervical tissues (outside 
of the submaxillary capsule) and reached the sublingual tissues not by the classic 
route (i. e., by extension around the posterior border of the mylohyoid), but by 
direct extension through the fibers of this muscle. This is perhaps a distinction 
without a difference. At any rate, many of their secondary cases are not convinc- 
ing: they are cases seemingly of the same nature as their primary cases, only 
subacute in type. However, in one or two of their secondary cases the infection 
does seem to have gone into the sublingual tissues from the submental region 
across the fibers of the mylohyoid muscle. This perhaps is what occurred in 
case 14 as well as in case 19 of the present series. 





4 


Fig. 7—On June 1, 1928, 40 cc. of dilute chinese ink was injected under the 


mucosa between the tongue and the alveolus on the right side of the mouth of a 
cadaver. The submucous tissues (on the right only) swelled visibly, raising the 
tongue up toward the palate. Immediate dissection of the neck showed the stain 
confined beneath the fascia covering the submaxillary salivary gland. The stain had 
spread down as far as the level of the middle of the thyroid cartilage. This drawing 
was made before further dissection. 


The platysma has been reflected up to expose 
the body of the jaw, 


showing the blue-black stain beneath the fascia covering the 
submaxillary salivary gland and spreading beneath this fascia down the neck as 
far as the level of the middle of the thyroid cartilage. 


The parotid gland is 
unstained. 








— 
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solution is to raise the same side of the tongue against the palate. Almost 
simultaneously the dye appears in the submaxillary region beneath the 
fascia colli (fig. 7). If a greater quantity of dye is used, the stain soon 
traverses the fascia colli and also stains the platysma, the subcutaneous 
fat and even (in one case) a small area of the overlying skin. The stain 
was arrested posteriorly by the attachment of the fascia to the sterno- 
mastoid muscle ; but the stain extended (very faintly) between the upper 
end of the larynx and pharynx almost to the midline of the body and 
spread up the anterior pillar of the fauces on the side on which the 
injection was made. It stained the thyrohyoid membrane forward to 
the midline. The under surface of the mylohyoid remained unstained, 
except at its posterior border; here the stain was dark and was con- 
tinuous with that which infiltrated all the interstices of the submaxillary 
salivary gland and the sublingual tissues. The submaxillary salivary 
gland itself was not stained—only the fascia around its lobules. The 
stain followed the external maxillary artery from within the submaxil- 
lary capsule up on the surface of the masseter muscle. The stain did 
not extend appreciably beyond the midline, either within the mouth or 
in the neck. In one specimen (fig. 8), however, the stain, after extend- 
ing across the sublingual tissues to the other side of the mouth, filled 
the submaxillary region on this side as well as on the side of the injec- 
tion, and finally escaped from the submaxillary capsule along the course 
of the lingual artery into the neck on the other side of the cadaver from 
that in which the injection was made. 

These few experiments merely serve to confirm what was already 
known of the spread of the infection from clinical observation. 


TREATMENT 


I shall have little to say under this head, except that (1) once the 
diagnosis of Ludwig’s angina has been made, no time should be lost in 
instituting drainage of the parts affected, and that (2) incisions for pro- 
viding drainage should be made in certain definite locations, not in a 
haphazard way. 


Early Incisions—When cellulitis occurs in other situations, espe- 
cially in the limbs, early incisions, though important and usually too long 
deferred, are not so imperative as they are in cases of Ludwig’s angina. 
Even when cellulitis of the neck (not Ludwig’s angina) is seen, it may 
be safe to temporize and to employ cold applications followed by poul- 
tices until suppuration is suspected (case 19). But a patient with 
Ludwig’s angina is threatened with suffocation ; his tongue is pushed up 
against the roof of his mouth, and he has to keep his mouth open as far 
as the trismus will permit, in order to allow access of air to his lungs by 
way of his nose through the narrow chink which may still persist 
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between the root of the tongue and the soft palate, anteriorly, and the 
posterior wall of the pharynx behind (fig. 10). Tracheotomy is some- 
times necessary, not because of edema of the glottis (as far as my 
observation goes), so much as because the air way is blocked off by 
the elevated and swollen tongue. Incision of the swollen tissues when 
made in the definite way to be described at once relieves the swelling in 
the neck and in the floor of the mouth, and the patient is relieved of 

















Fig. 8.—Section (sagittal plane) fixed in solution of formaldehyde to show 
stain spreading to opposite side from that on which injection was made. A indicates 
the hyoid bone. 


the dyspnea within a few hours without resort to tracheotomy ; hence, the 
latter operation is to be considered only in patients already almost 
moribund. 


Sites of Incisions—(a) The first incision should be made in the midline 
between the chin and the hyoid bone, and the knife should pass directly through 
the median raphe into the gingivolingual sulcus just back of the symphysis. Into 
the tract (for it need be little more than a puncture) thus made, a long curved 
forceps is passed; its jaws are made to emerge between the teeth, and a per- 
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forated rubber tube is drawn down from mouth to neck. Each end of this tube 
(one end beneath the tip of the tongue, and the other at the skin level beneath the 
chin) is transfixed by a safetypin. 

(b) The second incision is to be made anteroposteriorly well below the angle 
vt the jaw of the side affected, about 4 or 5 cm. long, but through the skin and 
platysma only. A long curved forceps is then thrust into this incision, traverses 
the submaxillary space, and is brought out through the mucous membrane at the 
side of the tongue opposite the molar teeth. A second perforated rubber tube is 
grasped by this forceps and is pulled through to the neck, and a safetypin is 
placed in each end of the tube. 

(c) The third incision, not usually required, is in all respects similar to the 
second but is on the opposite side of the neck. When the patient is first seen by a 
surgeon, the disease has seldom spread to the second side of the neck; if the two 
incisions first described are promptly made, the disease usually is arrested. 




















Fig. 9 (case 13).—A, appearance of patient on admission. B, incisions and 
drainage tubes. (From the Episcopal Hospital.) 


These incisions may be made by anyone, without fear of causing 
hemorrhage or injury to the nerves. In desperate cases, they may be 
made even without any anesthetic. In most cases, however, there is no 
objection to the local use of procaine hydrochloride by infiltration in the 
skin, or by blocking the superficial cervical plexus at the posterior border 
of the sternomastoid muscles, as advised by van Wagenen and Costello. 
Only the skin needs to be anesthetized, as I have found the deeper tissues 
not sensitive. A general anesthetic is seldom advisable. The entire 
operation occupies only a few minutes. 

The incisions described were first systematized, as far as I know, by 
the late Gwilym G. Davis, and they have been employed, with great 
satisfaction, in most of the cases of the disease encountered at the 
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Episcopal Hospital. I believe that it is unnecessary to make a formal 
dissection exposing the mylohyoid muscle, as has been advocated by a 
number of surgeons; if a drainage tube is carried across the edematous 
tissues from mouth to neck in the two (rarely three) situations men- 
tioned, by the simple process I have described, the edema will rapidly 
subside. One can almost see the swelling decrease as he watches by 
the patient’s bedside. 

As a dressing, I employ abundant fluffed gauze, dripping with a hot 
solution (2 per cent) of sodium citrate; this dressing is covered with 
waxed paper to keep it moist and is changed as often as it becomes 








Fig. 10 (case 18).—Appearance of patient just before operation. (From the 
Episcopal Hospital.) 


soiled. Frequent irrigation through the tubes with saline solution 
encourages drainage. 

Pus is not always encountered in making these incisions, simply 
because it has not yet formed. When it does form it will be found 
soonest in one or the other, or in both, of the sites traversed by the 
drainage tubes. If the incisions are made promptly, the stage of sup- 
puration may be prevented from developing. 

Careful nursing and cautious feeding are required. Fluids may be 
given by rectum or subcutaneously, until the patient can swallow. Pul- 
monary complications are to be feared and guarded against. Most 
patients, however, die from sepsis, not from edema of the glottis or 
preumonia. 





ASHHURST—LUDWIG’S ANGINA 2065 


Of the eighteen patients observed at the Episcopal Hospital, five died, 
a mortality of 27.7 per cent. The causes of death were: 


Case 11.—Death occurred twenty-four hours after admission. Prodromes were 
noticed seven days before admission, and swelling of the tongue four days before 
admission. The patient was semiconscious from sepsis on admission. Tracheot- 
omy was performed for respiratory obstruction. Autopsy showed infection of the 
floor of the mouth extending into the mediastinum; pulmonary edema and conges- 
tion were present. A three months’ empty gravid uterus was found. 

Case 12.—Death occurred one and one-half hours after admission. Prodromes 
were noticed four days before admission, swelling of the neck two days before 
admission and dyspnea for the last twenty-four hours. The chief complaint was 
asphyxia. Incisions were made as described in the text, but as improvement did 
not occur within an hour, tracheotomy was done. Autopsy was not performed. 
Death was caused by asphyxia and sepsis. 

Case 15.—Death occurred forty-eight hours after admission. Swelling under- 
neath the tongue was noticed four days before admission; this was quickly followed 
by swelling of the neck. At 5 p. m., incisions were made on both sides of the neck, 
as described in the text. Tracheotomy was done thirty-two hours after admission, 
without improvement; death occurred sixteen hours later, from sepsis. Autopsy 
was not performed. 

Case 16.—Death occurred five days after admission. The onset occurred four 
days before admission. Three incisions were made, as described in the text. The 
patient did well, but three days later nearly died from myocardial failure; he 
rallied, but death occurred from renewed heart failure due to sepsis five days after 
admission. Autopsy was not performed. 

Case 18.—The patient died about fifteen hours after incision and drainage, in 
uremic convulsion; autopsy was not performed. 


Cultures were made in some of these cases and, as in most of the 
others reported, showed streptococci as the predominating organisms, 
with many other bacteria derived from the buccal cavity. In cases 6 
and 18, however, a pure culture of staphylococcus was grown. 

In addition to the histories of the eighteen cases of Ludwig’s angina, 
I have appended four other case histories : 


Case 19.—This case was an instance of cervical cellulitis following extraction 
of teeth; it cannot be properly classed as Ludwig’s angina, though the latter syn- 
drome did actually develop following incisions made into the floor of the mouth 
for the purpose of draining the cervical region. As the incisions made were those 
designed for the relief of Ludwig’s angina, great alarm was not experienced when 
sublingual cellulitis developed within the next twenty-four hours after operation, 
as I felt certain it would promptly yield to drainage along the tracts already made. 
This proved to be the case, and uneventful recovery followed. 


Case 20.—This case was an example of massive abscess of the neck caused by 
suppurative submaxillary lymphadenitis due to infection from the tonsils. It was 
in no sense a case of Ludwig’s angina. 


Case 21.—This case was one of suppurative submental lymphadenitis, secon- 
dary to some unrecognized intrabuccal lesion. If this lymphadenitis had gone 
unrelieved, it might have extended directly into the sublingual tissues, thus causing 
what van Wagenen and Costello have classed as secondary Ludwig’s angina. 
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Case 22.—This case was one of sublingual cellulitis following trauma, with 
cellulitis of the soft palate. The infection never spread to the submaxillary or 
cervical regions, though these participated slightly in the traumatic edema, and 
the case cannot be considered one of Ludwig’s angina. 


REPORT OF CASES 


LUDWIG’S ANGINA 

Case 1 (Drs. Frazier and Havens).—History—Samuel B., aged 61, was 
admitted to the hospital on Nov. 11, 1905, and had recovered by Nov. 20, 1905. 
After several days of discomfort from a loose tooth, eight days before admission 
he noted considerable pain in the lower jaw, followed by extremely hard swelling 
under the chin, with difficulty in breathing and swallowing. Weakness, slight 
fever but no chill were present. 

On admission, there was hard swelling under the chin extending down to the 
larynx. The breath was extremely offensive. Redness and swelling were present 
under the tongue. One loose tooth, the cause of the trouble, was still in place. 
The patient experienced difficulty in swallowing and breathing. The temperature 
was 100.4 F.; the pulse rate, 108, and respirations, 20. 

Treatment and Progress—Three openings were made in the swollen neck, a 
hemostat being thrust in in various directions. A little thin, watery, offensive 
material escaped, but pus was not found. Two rubber drain tubes were left in 
place. 

Recovery was uneventful; the patient returned home after nine days. 

Case 2 (Drs. Neilson and Price).—Thomas C., aged 29, was admitted to the 
hospital on April 21, 1908. Recovery occurred. This case was reported by Price.” 

Case 3 (Drs. Neilson and Price).—Joseph D., aged 22, was admitted to the 
hospital on May 4, 1908. Recovery occurred. This case was reported by Price.” 

Case 4 (Drs. Neilson and Price).—Carrie B., aged 16, was admitted to the 
hospital on May 12, 1908. Recovery occurred. This case was reported by Price.” 

Case 5 (Drs. Davis and Brown).—History—Charles Carr, aged 83, was 
admitted to the hospital on Feb. 8, 1909. Recovery occurred. While in the hospital, 
the patient died of senility on March 29, 1909. Seven weeks before admission, he 
had a tooth extracted from the right lower jaw, which became swollen and painful ; 
the swelling under the jaw had increased. 

On admission, the man was well nourished but mentally confused. Under the 
mandible, the tissues were red, swollen and hard; some swelling was present under 
the tongue. Pus was exuding from a socket of a tooth extracted seven weeks 
before admission. The temperature was 97.6, the pulse rate, 84, and respi- 
rations, 24. 

Treatment and Progress—A mouth wash and a tonic were given. 

On February 14, the swelling in the mouth had disappeared. On February 16, 
the swelling and induration were entirely gone; the mental condition was poor. 
This condition continued, without fever or local symptoms, until death seven weeks 
after admission. 

Case 6 (Drs. Neilson and Newell).—History—George D., aged 27, was 
admitted to the hospital on May 27, 1909, and had recovered by June 8, 1909. The 
patient had had tonsillitis several times and frequent toothaches and sore gums. 
The teeth had never had proper attention. Five days before admission, the patient 
developed swelling of the gums on the right side of the lower jaw, outside of the 
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teeth; soreness was not present at first, but he felt bad all over and could not eat. 
The next day swelling of the neck commenced and became progressively worse. 
The patient could neither sleep, eat nor swallow and had severe headache. 

On admission, the chief complaint was painful swelling under the jaw, swelling 
in the mouth and inability to swallow. The neck was greatly swollen anteriorly ; 
the swelling was tender but not red and did not fluctuate. The floor of the mouth 
was swollen level with the crown of the lower incisor teeth. The patient had 
dyspnea, could not swallow, and was apparently in great pain. The temperature 
was 100, the pulse rate, 100, and respirations, 24. 


Treatment and Progress.—An incision was made below the chin in the midline 
(not through into the mouth) and a counter incision below the angle of the right 
mandible. A rubber tube was drawn through and through. A pure culture of 
staphylococcus was obtained. On June 2, 1909, the tube was removed. On June 6, 
swelling or tenderness was not present. On June 8, the patient went home. 


Case 7 (Drs. Deaver and Ivy).—History.—Joseph M., aged 11 months, was 
admitted to the hospital on July 26, 1909, and had recovered by Aug. 16, 1909. On 
admission, induration and swelling of the submaxillary triangles, especially the 
right, were present, but no undue redness. The floor of the mouth was infiltrated 
and on a level with the alveolar border; it was indurated on the right side, and 
soft on the left. The points of the lower central incisors were seen, just erupting. 
The throat was clear. The child put its hands to its neck as if in pain. The 
temperature was 102, the pulse rate, 144, and respirations, 40. 

Treatment and Progress—Under chloroform anesthesia, an incision was made 
in the median line under the chin and a counter incision in the right submaxillary 
triangle toward the angle of the jaw; incisions were also made through the deep 
fascia; clear fluid and blood were evacuated, but no pus. <A rubber tube was 
passed between the two incisions. 

On July 31, the floor of the mouth was almost normal. The tube was replaced 
by iodoform gauze. The patient made an uneventful recovery and was taken 
home on August 16. 

Case 8 (Drs. Mutschler and Gage).—History—Michael K., aged 55, was 
admitted to the hospital on April 23, 1918, and had recovered by April 30, 1918. 
A tooth was extracted on April 17; on April 20 “swelling of the floor of the mouth 
started, and also some swelling in the neck.” 

On admission, the chief complaint was “extreme sore throat and inability to 
swallow food, also diffuse swelling in the neck around the region of the mandible.” 
The temperature was 99, the pulse rate, 96, and respirations, 24. 

Treatment and Progress—A mouth wash was used and an ice pack applied to 
the neck. On April 25, the patient felt somewhat better; the swelling was hard and 
diffuse in the region of the neck. On April 28, he was much better; a flaxseed 
poultice was applied every hour to the neck. On April 29, he was “unable to get 
drainage in the mouth, so the neck was lanced and a drainage tube inserted.” On 
April 30, he was discharged in good condition at his own request. 

Case 9 (Drs. Ashhurst and Lew).—History—Robert S., aged 4 years, was 
admitted to the hospital on Dec. 29, 1920, and had recovered by Jan. 6, 1921. A 
tooth was extracted the day before admission. The child cried all that night. He 
did not cough. He could not speak or swallow. 

On admission, the chief complaint was swelling of the lower jaw. “Tongue is 
swollen and protruding up, and touching the hard palate. The floor of the mouth 
is markedly swollen. No fluctuating area felt, does not feel hard. The left side 
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of the face is more swollen than the right.” The temperature was 101.6, the 
pulse rate, 120, and respirations, 24. 

Treatment and Progress—Immediate operation (at 2:25 p. m.) was performed 
under local procaine hydrochloride anesthesia (Dr. Ashhurst). The time required 
was fifteen minutes. An incision was made in the midline of the neck just posterior 
to the chin; a hemostat was inserted and pushed through the median septum into 
the mouth just back of the central incisors, and a small rubber tube drawn 
through and fixed by a safetypin at each end. A second incision was made 
through the skin and fascia in the left submaxillary region; the hemostat was 
pushed into the cavity of the mouth, and a second rubber tube drawn through and 
fixed by a safetypin at each end. Pus was not found, only a serosanguineous 
exudate. 

In a few hours after the operation, the patient was able to swallow. He slept 
well. On December 31, the swelling in the floor of the mouth was gone; the 
tubes were cut off flush with the floor of the mouth, the excess of tubes with the 
safetypins being removed. The remainder of the tubes was left protruding from 
the neck. On Jan. 2, 1921, the tubes were removed entirely. On January 3, the 
patient was normal except for the healing incisions in the neck. On January 6, he 
went home. 





Case 10 (Drs. Deaver and Ross).—History—James D., aged 46, was admitted 
to the hospital at midnight, Dec. 26, 1923, and had recovered by Jan. 5, 1924. He 
first noted trouble in swallowing on December 26. There was no definite history 
of any injury to the tongue. The pain in swallowing persisted, and in the after- 
noon he noticed that the tongue was enlarged. Dr. W. B. Scull saw him about 
6 p. m., and as he became progressively worse, Dr. Scull was called to see him 
again about midnight; at his first visit Dr. Scull could examine the throat, and 
found the tonsils inflamed; at the second visit, he could not open the mouth 
enough to examine the throat, and the patient was gasping for breath. At this 
time he was sent to the hospital. 

On admission, the patient was able to walk to bed, but had great pain and dis- 
comfort in the neck and in the floor of the mouth. Breathing was audible and 
labored. The breath was especially foul and had the odor of alcoholic liquor. 
The tongue was swollen, red and dry and was pushed upward and backward from 
the roof of the mouth. The cellular tissues about the tongue and floor of the 
mouth were edematous, and a perforation was present in the right side of the floor 
of the mouth. The teeth were bad. Saliva was dribbling from the mouth. The 
pharynx could not be brought into view. Induration of the cellular tissues below 
the jaw on either side, particularly on the left, extended downward between the 
mandible and the clavicle. The swelling was tender, but not red or inflamed. 
The temperature was 103, the pulse rate, 124, and respirations, 48. 


Treatment and Progress-—Dr. Ross at once instituted through-and-through 
drainage from the floor of the mouth to the submental region, and between the 
two sides of the neck through the mylohyoid muscle. 

On December 27, the patient had improved. He had an attack of dyspnea at 
4 p. m., which subsided of itself. On December 28, not much discharge came from 
the tube; flaxseed poultices were applied. On December 30, the drainage was 
removed. On Jan. 4, 1924, there was much better motion of the jaw and less 
swelling. On January 5, the patient was discharged and was referred to the 
dental dispensary. 

Case 11 (Drs. Alexander and Bush).—History—Dorothy R., a negress, aged 
16 years, was admitted to the hospital on July 9, 1924, and died on July 10. 
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Seven days before admission, this girl complained of pain in the epigastrium, 
and soreness of the throat and tongue, and was unable to pass urine. Four days 
before admission, the tongue began to swell, and the day before, the face began to 
swell. The tongue and mouth had been covered with ulcers for the last three days. 

On admission, the chief complaint was swelling of the tongue. She lay flat 
on her back, breathing with great difficulty. The eyes were widely dilated, the 
lips greatly swollen, and the tongue protruded between the lips and was swollen 
to about four times its natural size. On the under surface of the tongue along the 
sides of the mouth were many ulcers. As the girl breathed, mucus bubbled from 
the mouth. The odor was offensive. The cheeks were swollen. Below the jaw, 
out to its angle on either side, was a large area of extremely hard swelling. 
The patient was semiconscious and had an anxious expression. The swelling under 
the jaw extended down the neck and backward on both sides. The thyroid was 
not enlarged; cervical adenopathy was not present. 

The chest was well developed and symmetrical; the respirations were rapid and 
spasmodic, and there was marked recession of the interspaces on inspiration. The 
temperature was 103.4, the pulse rate, 120, and respirations, from 28 to 32. The 
leukocytes numbered 11,120 and 11,400, on two counts, with 80 per cent poly- 
morphonuclears. 


Treatment and Progress—Low tracheotomy was done, which relieved the 
dyspnea. 


On July 10, the patient was blowing purulent material through the tracheotomy 
tube. She died about noon. 


Autopsy (Dr. C. Y. White).—The infection of the floor of the mouth extended 
into the mediastinum. Old pleural adhesions, pulmonary edema and congestion 
and acute diffuse nephritis were present. A three months’ empty gravid uterus 
was found. Passive congestion of the spleen was present. The cervical and 
anterior mediastinal lymphnodes were enlarged. The submaxillary salivary glands 
were not involved. The mammary glands were hypertrophied. 

Case 12 (Drs. Ashhurst and Hicks).—History—Peter F., aged 29, was 
admitted to the hospital on Dec. 20, 1924, and died one and one-half hours later. 

Four days before admission he refused to eat, saying that he felt cold. He 
did not feel pain. Three days before admission, he was unable to go to work, but 
refused to consult a physician. Two days before admission, a swelling appeared 
under the jaw on the right side. The swelling grew worse and extended around 
the jaw and down the neck. The day before admission he stopped talking and 
also began to have difficulty in breathing. Dyspnea and swelling continued to 
increase, and that night a physician was consulted for the first time; he advised 
immediate removal to the hospital. 

On admission, the patient walked into the receiving ward with the aid of 
friends; the respiratory difficulty was so great that he was evidently dying; there 
was indrawing of the costal margins and interspaces during inspiration. He was 
unable to speak, the eyes were protruding, and there was slight cyanosis. He was 
unable to close the mouth, and the tongue was pushed against the roof of the 
mouth. Bilateral swelling of the neck below the jaw was present; this swelling 
was of boardlike consistency and extended well down toward the sternum. The 
temperature was 100.8, pulse rate, 100, and respirations, 24. 

Treatment.—At operation (Dr. Hicks), an incision was made from the sub- 
mental region into the floor of the mouth, and a rubber tube was pulled through 
and through. An incision was made in each submaxillary region and was con- 
nected by rubber tube drainage; also, a drainage tract was made from each sub- 
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maxillary region into the floor of the mouth. Improvement did not occur. 
Tracheotomy was done. Death occurred one and one-half hours after admission. 

Autopsy was not performed. 

Case 13 (Drs. Ashhurst and Zemp).—History.—Christopher D., aged 23, was 
admitted to the hospital on Sept. 20, 1925, and had recovered by Oct. 5, 1925. 

Two weeks before admission, a tooth was pulled from the right upper jaw, and 
this had not caused any discomfort since. On awakening on the morning of 
September 19, he noticed that he had bitten his tongue during his sleep and that it 
was greatly swollen. At 1 p. m., he noticed swelling at the right angle of the jaw; 
he could open his mouth, but had some difficulty in swallowing. The tongue 
continued to swell and pushed upward to the roof of the mouth. The patient 
consulted a physician during the afternoon, who gave him a plaster to apply to 
the neck. The next morning he was worse, and his physician sent him to the 
hospital. 

On admission, the chief complaint was difficulty in swallowing. The tongue 
was greatly swollen; the tissues beneath the tongue were inflamed and swollen, 
and the tongue pushed upward toward the roof of the mouth. The tonsils did 
not appear diseased. The neck showed pronounced swelling on the right, below 
the mandible, extending from the submental region to the angle of the jaw; slight 
swelling was present on the left. The swelling was firm but not red. The 
temperature was 99.6, the pulse rate, 72, and respirations, 16 (fig. 9). 

Treatment and Progress——Operation was performed under local procaine hydro- 
chloride anesthesia (Dr. Ashhurst); the time required was twelve minutes. An 
incision, 1 cm. long, was made in the midline below the chin, a scalpel being passed 
through to the floor of the mouth just behind the symphysis; a curved hemostat 
was passed through the same wound into the mouth, and a rubber tube drawn 
through and through. A second incision, 3 cm. long, was made below the angle 
of the mandible on the right, through the skin and fascia; a curved hemostat was 
passed through this incision into the mouth posterior to the mylohyoid, and a 
rubber tube pulled through and through. Pus was not found. 
fixed in both ends of each tube. 
(2 per cent) was applied. 


A safetypin was 
A dressing immersed in hot sodium citrate 


On September 21, the dressings were changed frequently, and the incisions 
drained freely throughout the night. The swelling had subsided to some extent, 
and the patient drank water freely. On September 22, the condition was greatly 
improved; the swelling was subsiding. A purulent discharge with a foul odor 
came from the tubes. On September 24, the tubes were replaced by smaller ones. 
The patient could drink more easily and could move his tongue better. On 
September 26, the swelling was almost gone; a foul purulent discharge came from 
the tubes. On September 29, though the patient had been up in a wheel chair for 
several days, he fainted when shown to the ward class. On October 3, the tubes 
were removed; a slight purulent discharge came from the incisions. On October 5, 
the patient went home; there was no discharge from the incisions. 

Case 14 (Drs. Ashhurst and Zemp).—History.—Marie E., aged 30, was 
admitted to the hospital on Oct. 26, 1925, and had recovered by Nov. 14, 1925. 
About four days before admission she began to develop a swelling below the chin, 
with increasing difficulty in swallowing and talking, and on the day of admission 
became unable to breathe lying down. She had been treated with sulphonated 
bitumen, N. F. and flaxseed poultices. 

On admission, the chief complaint was difficulty in swallowing. The tongue 
was up against the hard palate, and marked induration of the floor of the mouth 
was present; the submental region was considerably swollen and tender, but was 
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not red and did not fluctuate. A small pimple was present on the left side of the 
chin. Swelling was not present on either side of the submental triangle. The 
temperature was 101.4, the pulse rate, 96, and respirations, 22. The white blood 
cells numbered 11,120 with 77 per cent polymorphonuclears. 


Treatment and Progress—At 2:30 a. m., the time of admission, while the 
patient was under local anesthesia, a submental incision was made and a drain 
tube carried through to the floor of the mouth back of the symphysis. 

There was steady improvement during the day of admission; the tube dis- 
charged foul purulent material; the breathing was better, and the swelling was 
not so great. Hot sodium citrate (2 per cent) dressings were changed every hour. 
On October 27, the condition was greatly improved; the swelling was less; a foul 
purulent discharge came from the tube. On October 28, the patient was somewhat 
better, but the swelling in the submental region was more pronounced and had 
spread on each side to the submaxillary regions, which were hard. 

At a second operation (Dr. Ashhurst), under local anesthesia, an incision 3 cm. 
long was made just in front of and below the angle of the jaw on each side, and a 
hemostat pushed through into the mouth posterior to the mylohyoid. On the right 
side, a large quantity of foul smelling pus was evacuated; pus was net found on 
the left. A safetypin was fastened on the ends of each tube. On October 29, there 
was a slight break in the temperature; a slight purulent discharge came from the 
tubes. The condition was somewhat improved; the tongue was not pushed up 
quite so high. On the afternoon of October 30, the temperature broke; the 
patient was much better. On November 1, the tongue was returning to its normal 
position and the swelling was much less; the discharge was more purulent. The 
three rubber tubes were replaced by smaller ones. The patient took liquids by 
mouth more easily. On November 4, the tubes were removed. On November 14, 
she could open the mouth and move the tongue normally. Slight induration was 


present on the right side. A slight discharge came from the median incision. The 
patient went home.” 


Case 15 (Drs. Deaver and Headings ).—History.—Clementine K., aged 61, was 
admitted to the hospital on May 28, 1926, and died on May 30, 1926, Four days 
before admission she developed pain and swelling underneath the tongue, which 
increased until at the time of admission there was marked swelling about the neck ; 
this caused great difficulty and pain in swallowing, and grew rapidly larger every 
few hours. 

On admission, the temperature was 100, the pulse rate, 72, and respirations, 24. 
The leukocytes numbered 26,560. The blood pressure was 170 systolic; 95 diastolic. 
The tongue was white and furred, and somewhat swollen, and did not protrude 
beyond the lips. The tonsils were not seen. The neck was markedly swollen in both 
submaxillary regions and was hard and slightly tender on pressure. 

Treatment and Progress——Operation (Dr. Deaver) was performed at 5 p. m., 
while the patient was under nitrous oxide anesthesia. An incision 5 cm. long was 
made beneath the angle of the jaw and parallel to the jaw; enlarged submaxillary 
glands were felt, and the tissues about the glands were edematous and filled with 


30. This case probably corresponds to those which Van Wagenen and Costello 
class as “secondary Ludwig’s angina.” Perhaps the original submental swelling 
was a lymphadenitis, secondary to the “pimple” on the chin. Before admission, 
however, the floor of the mouth was attacked by cellulitis, and subsequently both 
submaxillary regions were invaded by cellulitis, probably spreading downward 
from the sublingual tissues by the route around the posterior border of the 
mylohyoid. 
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fluid. A hemostat was introduced into the floor of the mouth and was brought out 
beneath the submaxillary gland. This was done on the other side also. A smear 
showed streptococci, staphylococci, diplococci and bacilli. 

On May 30, 1926, the patient breathed with difficulty. Tracheotomy was done at 
1:45 p.m. The patient died at 5 p. m., forty-eight hours after admission. 

Autopsy was not performed. 

Case 16 (Drs. Ashhurst and Lynch).—History—Eugene H., aged 40, was 
admitted to the hospital on May 21, 1927, and died on May 26, 1927. Three days 
before admission, a lower right wisdom tooth was extracted. The same night he 
had a chill, and the neck and floor of the mouth began to swell on both sides, 
becoming progressively larger, and causing more and more difficulty in swallowing. 
The patient was unable to sleep because of difficulty in breathing. He was seen 
by a physician on May 20 and was sent to the hospital about 2 p. m. on May 21. 

On admission, the chief complaint was swelling of the neck and floor of the 
mouth. The temperature was 102.6, the pulse rate 110, and respirations, 24, 

Showers of granular casts were found in the urine. The eyeballs were slightly 
prominent. The patient was unable to open the mouth more than 1.5 cm. The 
teeth apparently were normal. The tongue was coated. The tonsils were not 
visible. The floor of the mouth was extremely edematous. The neck was 
edematous and hard on both sides; it was red on the right and moderately red 
on the left. 


Treatment and Progress—Operation (Dr. Ashhurst) was performed at 2:25 
p. m. while the patient was under nitrous oxide gas anesthesia. The time required 
was fifteen minutes. Three incision were made, each about 2 cm. long, in the 
submental and in each submaxillary region. Curved forceps were thrust through 
each of these incisions into the mouth, and a rubber tube was pulled through each 
tract; a safetypin was fastened in each end of each tube. Pus was obtained only 
from the incision on the right. 

On May 22, the tubes were draining freely; the edema of the neck had 
decreased; the patient was able to take fluids by mouth. The general condition 
was improved. The edema of the floor of the mouth was less. 

On May 23, the patient coughed a good deal and was irrational at times. The 
general condition was worse. 

On May 24, the tubes were draining a good deal. The edema of the floor of 
the mouth had disappeared; the edema of the neck was less. The general condition 
was the same. The patient nearly died that night from myocardial failure. 
Violent stimulation revived him. 

On May 25, another puncture was made low in the left side of the neck (with- 
out an anesthetic), and a little pus was obtained by running the hemostat up 
toward the left submaxillary incision. The rest of the neck was soft. The tubes 
were withdrawn below the level of the mouth. 

Early on the morning of May 26, the patient went into collapse again (heart 
failure from sepsis) and died at 1:30 p. m., without a reaction. There was no 
evidence of pressure on the larynx or on the trachea from the outside, or of 
edema of the glottis. The temperature was 106 F. at death. 

Autopsy was not performed. 


Case 17 (Drs. Deaver, Weber and Baker).—History—Margaret O., aged 33, 
was admitted to the hospital on Jan. 18, 1928, and had recovered by Feb. 4, 1928. 
Five days before admission she felt bad and had a chill; pain and swelling about 
the chin soon developed. The physician ordered a local application of ointment. 


Since the pain and swelling continued to increase, the patient was referred to the 
hospital. 
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On admission, the chief complaint was pain and swelling of the chin and the left 
side of the face. The temperature was 102.4, the pulse rate, 156, and respirations, 
28. The patient lay quietly in bed and did not have dyspnea or cyanosis. Marked 
swelling, redness and tenderness were present over the chin and the neck and 
extended ypward over the left side of the face. “ The tissues were reddened, thick- 
ened and brawny, especially about the region of the floor of the mouth. A sharp 
line of demarcation was not seen. A few vesicles were present over the left side 
of the face at the upper border of the swelling. The left eyelid was somewhat 
swollen and the conjunctiva reddened. The patient could not open the mouth 
widely enough for a thorough examination, but the tissues of the mouth were 
markedly swollen. 

Treatment and Progress—Operation (Dr. Weber) was performed at 2 p. m., 
while the patient was under ether anesthesia. 

Two longitudinal incisions were made about 1 inch (2.5 cm.) to the right and 
to the left of the midline; the muscle was exposed; a hemostat was inserted into 
the wound and opened, allowing the escape of a small amount of pus. The incision 
was made deeper by blunt dissection and was carried into the floor of the mouth. 
A rubber tube was inserted in each incision, extending into the mouth. A smear 
showed short chain streptococcus. 

On January 19, the inflammation extended upward over the face and eyes and 
the left ear. The left ear was covered with large vesicles containing yellowish 
watery fluid. Small vesicles were present over the left side of the cheek. The left 
eye was closed. Only a small amount of material drained from the tubes in the 
neck. The patient appeared toxic; she was given 50 cc. of antistreptococcic serum 
intravenously. 

On January 20, the toxicity was gone, and the temperature dropped to 99.4 F. 
The local condition did not show improvement. 

On January 21, 50 cc. of antistreptococcic serum was given intravenously. 

On January 25, the inflammation was subsiding over the face and neck, but 
had spread over the entire upper part of the thorax. The temperature was 103 F. 
The general condition continued to improve. 

On January 31, the incisions had practically healed, and on February 4, the 
patient went home. 

CasE 18 (Drs. Deaver, Knox and Heise).—History.—Gertrude M., aged 33, 
was admitted to the hospital on Oct. 15, 1928, and died on Oct. 21, 1928. Self 
induced abortion when she was two months pregnant had resulted in infection two 
weeks before admission. Vomiting and fever were present for ten days before 
admission. On admission, the patient was in a septic and uremic condition 
(blood urea, 229.5 mg. per hundred cubic centimeters of blood), and had an aortic 
regurgitant murmur. The uterus was evacuated on October 17. On the morning 
of October 20, the tongue was found swollen and the floor of the mouth infiltrated 
with inflammatory exudate; the patient held the mouth open, and a sublingual 
mass of hemorrhagic necrotic tissue was present. After consultation, I confirmed 
the diagnosis of Ludwig’s angina; I found swelling in both submaxillary regions, 
worse on the left, and also beneath the chin (fig. 10). 

Treatment and Progress—Operation (Dr. Knox) was performed on Oct. 20, 
1928, while the patient was under local anesthesia. Small incisions were made 
(through the skin and fascia only) beneath the chin, and in each submaxillary 
region, and blunt forceps were thrust through the intervening tissues into the floor 
of the mouth; a rubber tube was pulled through each of the incisions from the 
mouth to the neck and each end fixed with a safetypin; dressings immersed in 
hot solution of sodium citrate were applied to the incisions. 


— at 
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On October 21, the patient died in uremic convulsion at 5:30 a. m.; there was 
no evidence of respiratory embarrassment from the cellulitis of the mouth and neck. 
Autopsy was not performed. 


CONDITIONS OTHER THAN LUDWIG’S ANGINA 


Case 19 (Drs. Ashhurst and Lynch).—Cellulitis of neck following extraction of 
teeth. 

History —Elsie S., aged 20, was admitted to the hospital on Feb. 15, 1927, and 
had recovered by Feb. 25, 1927. Four days before admission three teeth were 
extracted from the left lower jaw, and two teeth from the right lower jaw. Three 
days before admission, the jaw became swollen; within twenty-four hours the 
swelling was much worse; it was red and so painful that the patient could not 
sleep. She was first seen by a physician on February 14, and because the condition 
had not improved by the next day she was sent to the hospital. 

On admission, the chief complaint was pain and swelling of the jaw. The 
temperature was 101 F., the pulse rate, 104, and respirations, 26. The leukocytes 
numbered 15,800, 75 per cent of which were polymorphonuclears. The patient was 
unable to open the mouth more than 2 cm. The tongue was heavily coated but 
protruded normally. The breath was foul. The folds of mucous membrane under 
the tongue were edematous and extremely congested and along the margins of the 
mandible appeared almost gangrenous. The last bicuspid and the first and second 
molars on the left, and the first and second molars on the right had been removed. 
An exudate covered the alveoli. It was impossible to open the mouth enough to 
see the tonsils. Beneath the mandible and down to the hyoid bone a great deal of 
swelling was present. The area was reddened and hard and somewhat more swollen 
on the right. The diagnosis (Dr. Ashhurst) was: “Cellulitis of neck, following 
tooth extraction. There is no cellulitis or swelling of the floor of the mouth and 
it is not a case of Ludwig’s angina.” 

Treatment and Progress—An ice bag was applied to the neck continuously for 
twenty-four hours; then flaxseed poultices were used for forty-eight hours. On 
February 18, there was less edema and redness; no fluctuation; cellulitis under the 
tongue had not yet appeared. The temperature ranged from 101 to 102 F. On 
February 19, operation (Dr. Ashhurst) was performed while the patient was under 
local procaine hydrochloride anesthesia. A small incision was made beneath the 
chin, and another small incision on the left below the body of the mandible; a 
curved forceps was forced upward through each incision into the mouth just inside 
the teeth, and a rubber tube was drawn through each incision from the mouth to the 
neck. In the midline incision about 15 cc. of pus was found midway between the 
surface of the skin and the floor of the mouth (i. e., superficial to the mylohyoid 
muscle). Pus was not found in the lateral incision. The patient did not sleep 
that night. 

On February 20, there was a good deal of purulent drainage. In the morning 
the tongue and sublingual tissues were swollen, just as in cases of Ludwig’s angina; 
this was evidently due to infection carried in along the drainage tracts from tissues 
superficial to the mylohyoid muscle. The patient complained of a great deal of 
pain. The temperature was 103 in the evening. As the incisions already made 
were adequate for drainage in cases of Ludwig’s angina, further incisions were 
not made. 

On February 21, the condition was slightly improved. On February 22, it was 
greatly improved. Intrabuccal portions of the drain tubes were cut off. On 
February 24, the temperature was normal. On February 25, the drains were 
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removed; some purulent discharge came from the incisions. The patient went home 
in good condition. 

Case 20 (Drs. Mutschler, Davison and Storm).—Suppurative submavxillary 
lymphadenitis. 

History.—Louis S., aged 21, was admitted to the hospital on June 19, 1926, and 
had recovered by July 4, 1926. He was entirely well until four days before admis- 
sion, when he noticed a slight swelling under the angle of the right jaw, accom- 
panied by pain. The swelling began to grow more tense and to extend upward 
and under the chin until it reached its present size. The patient felt considerable 
pain and had been unable to take any solid food for the past two days. He had not 
had any trouble with his teeth. 

On admission, the chief complaint was a lump on the right side of the face 
(fig. 11). The temperature was 100.6 F., the pulse rate, 72, and respirations, 18. 
The leukocytes numbered 17,600, with 88 per cent polymorphonuclears. 











4 
i 
: 
Fig. 11 (case 20).—Suppurative cervical lymphadenitis caused by infection from 
the tonsils. (From the Episcopal Hospital.) 
i 
| 
i The patient lay in bed, complaining of pain in the right side of the jaw. The 
| 


scalp was normal, and the nose and ears were grossly normal. The teeth were 
in excellent condition, and the patient did not have pyorrhea. The tongue was 
moderately coated and protruded normally. He was not able to open the mouth 
further than % inch (1.2 cm.). The tonsils were hypertrophied, and several 
caseous areas were noted, especially on the right tonsil. There was marked swell- 
ing over the right side of the neck, extending from the chin to the angle of the 
mandible; it was about the size of an orange, hard and indurated, warm and red. 
No other adenopathy was noted. The diagnosis was adenitis of the right side of 
the neck. 


Treatment and Progress—Operation (Dr. Davison) was performed while the 


patient was under local anesthesia by procaine hydrochloride infiltration. An inci- 
sion, 2.5 cm. long, was made beneath the mandible; a hemostat was inserted as far 
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as the mandible through hard and indurated tissue, free pus being obtained. Rubber 
tissue drains were inserted, and flaxseed poultices were applied. 

On June 20, there was free discharge of pus; the temperature was normal. On 
June 21, the temperature was 103 F.; the wound was probed, a small amount of 
pus being found. On June 23, the temperature was 102 F.; the wound was 
probed and another incision made. On July 4, the patient had recovered and went 
home. 

Case 21 (Dr. Ashhurst).—Submental suppurative lymphadenitis. 


History—Carrie W., aged 24% years, was admitted to the surgical dispensary 
of the Children’s Hospital of Philadelphia on Sept. 7, 1908, and had recovered by 
Sept. 19, 1908. From some unrecognized intrabuccal lesion, this child developed 
a submental swelling. Several days later, when she was first brought to the 
dispensary the source of infection was not evident. Incision and drainage of the 
abscess (Dr. Ashhurst), with daily dressing for several days, resulted in prompt 
recovery. Ten days after she was first seen she was dismissed, cured (fig. 12). 











Fig. 12 (case 21).—Suppurative submental lymphadenitis, caused by intrabuccal 
lesion. (From the Children’s Hospital of Philadelphia.) 


Case 22 (Drs. Neilson and Pratt) —Sublingual cellulitis; cellulitis of the soft 
palate. 

History.—Lief D., aged 31, was admitted to the hospital on March 6, 1916, and 
had recovered by March 17, 1916. On March 3, he was struck over the left side 
of the face by a block of wood. The left eye became swollen and was shut tight 
the next day; then, as the swelling here subsided, the face became swollen over 
the left lower jaw. He had difficulty in swallowing, and the throat felt sore. He 
had never had “sore throats” or any attack similar to the present one. 

On admission, the chief complaint was difficult in swallowing. The tempera- 
ture was 103, the pulse rate, 100, and respirations, 32. 

There was a fading subconjunctival hemorrhage and ecchymosis in and under 
the left eye. There was no evidence of fracture of the bones of the face. The 
patient could barely open the mouth. The area under the left jaw was swollen, 
tender and firm and slightly so in the midline. The tongue was only slightly 
pushed up. The tonsils were normal. The uvula was the size of a man’s thumb 
and was boggy and soft. The cervical glands were easily palpable. 
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Treatment and Progress——An ice bag was applied to the neck and a gargle of 
sodium chloride was given. 


On March 7, the patient swallowed with less difficulty. He could open the 
mouth further. The tonsils were normal. The temperature was 102.4. Induration 


was more marked under the midline of the jaw, and in the evening the tongue was 
swollen. 


On March 8, about 2 a. m., the tongue was 2 inches (5 cm.) thick and was 
pushed tight against the roof of the mouth by the swelling beneath. Small inci- 
sions were then made in each side of the tongue, and these were enlarged by probe 
and hemostatic forceps. The patient was unable to swallow and was having some 
difficulty in breathing. After the floor of the mouth was opened, some serous fluid 
escaped, but no pus. After that the condition steadily improved, and during the 


day the temperature reached normal. Culture showed a mixed growth, chiefly of 
cocci. 


On March 9, the tongue was nearly normal in size; dysphagia or difficulty in 


breathing was not present. The uvula was now about half the size that it was on 
admission, 


On March 17, the patient had recovered and was discharged as cured. 


SUMMARY 

1. Ludwig’s angina is a clinical entity, consisting of a septic cel- 
lulitis of the floor of the mouth and of the neck. Many cases usually 
classed under this head must be rejected. 


2. Attention is called to the pathologic and clinical differences 
between cellulitis and lymphadenitis or lymphangitis. 

3. Eighteen cases of Ludwig’s angina are reported from the Epis- 
copal Hospital, Philadelphia, with a mortality of 27.7 per cent. By 
contrast four cases are reported which superficially resembled but which 
were not really cases of Ludwig’s angina. 

4. The predominating role of dental infection as a cause is empha- 
sized (from 65 to 83 per cent of cases). 

5. Anatomic studies are reported from the Labotatory of Operative 
Surgery of the University of Pennsylvania, demonstrating the routes by 
which the infection spreads. 

6. A median submental incision and an incision in one or in both sub- 
maxillary regions, extending in all cases into the cavity of the mouth, 
are described as valuable for drainage. 


7. The cause of death usually is sepsis. 


BIOGRAPHIC SKETCH 


Wilhelm Friedrich von Ludwig (1790-1865) was the son of the 
parson of Uhlbach, near Stuttgart, in Wirttemberg. He studied medi- 
cine at the University of Tiibingen, graduating in 1811. He then served 
his term in the army of King Friedrich of Wiirttemberg, first as a com- 
mon soldier and then as Unterarzt (assistant physician). He accom- 
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panied the army during Napoleon’s invasion of Russia, reaching 
Smolensk. During the retreat he was taken seriously ill (typhus) at 
Vilna and was made a prisoner by the Russians, being carried back to 
Pensa, in Russia. Here he became attached, as surgeon, to the suite 
of a princess, and with her train went to the south of Russia, where he 
did many operations. 

When the king of Wirttemberg joined the allies against Napoleon 
in 1814, the Wurttemberg prisoners were sent home from Russia. After 
leaving the army in 1815, Ludwig was made, by royal decree, professor 
of surgery and midwifery in the University of Ttbingen. 

In 1816, he succeeded Froriep as personal physician (Leibmedicus ) 
to King Friedrich; and when the latter was succeeded by his son ( King 
William) in 1817, Ludwig returned to Stuttgart as personal physician 
to the new king. Here he soon acquired a large and fashionable prac- 
tice, and under a third king of Wurttemberg he became counsellor of 
the medical college, and was much occupied with administrative duties 
of hospitals, asylums, colleges, revision of the pharmacopeia, etc. In 
1836, he was vice director ; in 1842, counsellor of state (Staatsrath), and 
in 1844, director of the medical college. He retired from these duties in 
1855. He had been president of the ‘“Wurttembergische 4rztliche 
Verein” from 1835 to 1846. He wrote little; in 1836, he described the 
inflammation of the neck since known by his name; and, as correctiy 
stated by his biographer, “the short, clear, and comprehensive account 
which Ludwig gave of it, has been surpassed by no later description of 
the disease.” In 1847, he published a short notice on the cure of 
artificial anus. 

In early life he had been subject to gouty attacks; at 30 years of age 
he had a long illness with gastric symptoms ; at the age of 50 he suffered 
from a severe carbuncle on the neck. 

In 1861, his jubilee was fittingly celebrated. Thereafter his health 
broke; he developed cataract and had stone in the bladder, for which 
two operations (presumably lithotrity) were done. ‘On the seventh of 
December an inflammation of the neck came on, which boded the worst, 
and in the early morning of the fourteenth of December (1865) he lost 
his life suddenly, without any immediate warning.” ** 


31. Abstr., Med. Cor.-Bl. d. Wiirttemberg. arztl. Vereins, Stuttgart 36:134, 
1866. 





TUMORS AND TUMOR-LIKE LESIONS OF THE 
BREAST 


IN ASSOCIATION WITH PREGNANCY AND LACTATION * 


ALSON R. KILGORE, M.D. 


SAN FRANCISCO 
WITH A NOTE BY DR. JOSEPH COLT BLOODGOOD, M.D., BALTIMORE 


THE TREATMENT OF TUMORS OF THE BREAST DURING 
PREGNANCY AND LACTATION 


JoserH Cott Btoopcoop, M.D. 


There is no question as to what the treatment should be the moment 
the diagnosis of tumor of the breast is made. The chief difficulty lies 
in making the diagnosis, especially in those cases in which the woman 
seeks an examination as soon as she feels a lump in the breast. Now 
that expectant mothers are periodically examined by obstetricians, there 
should be no delay. 

Treatment can be briefly stated for the so-called caked breast most 
frequently observed in the first two weeks of lactation—noninterfer- 
ence. If the child does not nurse, the breast pump should be used and 
the nipples should be kept clean. For the acute abscess, an incision is 
made followed immediately by Carrel-Dakin irrigation; for the chronic 
abscess revealed by the character of the wall when the abscess is incised, 
excision of the wall beyond the inflammatory zone through the lactating 
breast is employed. When there are multiple acute or chronic abscesses 
and the signs of general infection persist in spite of multiple incisions 
or excisions, the entire breast should be removed to protect the patient 
from a serious endocarditis, myocarditis or arthritis, or even pyemia. 

For the encapsulated adenoma, which will always show the gross and 
microscopic changes of lactation hypertrophy, excision is employed. It 
is my rule to let the infant nurse the breast, emptying it. The mother, 
of course, is prepared for the complete operation. The clinically benign 
tumor is resected by cutting through the surrounding breast. After the 
tumor is removed, it is bisected while held in the left hand of the oper- 
ator, and a frozen section made. If it proves to be benign, the wound 
should be closed just as after the excision of an identical benign tumor 
in a nonlactating breast. The divided breast tissue should be brought 


* Submitted for publication, July 1, 1928. 

* Read before the Section on Surgery at the Seventy-Ninth Annual Session, of 
the American Medical Association, Minneapolis, June 13, 1928. 

* This study was undertaken at the suggestion of Dr. Joseph Colt Bloodgood 
and is based on the records and material in his laboratory at the Johns Hopkins 
Hospital. End-results were brought up to date in March, 1926. 
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together with OO chromic catgut after all hemorrhage is checked. 
Silk should never be buried in the breast tissue. The subcutaneous fat 
should be approximated with similar catgut, and the skin brought 
together with interrupted fine black silk. The wound should be dressed 
daily with sterile gauze. A leakage of milk will probably occur for 
some days. I have had experience with the excision of benign adenomas 
in all stages of pregnancy and lactation, and there has been no difficulty, 
except in making the differential diagnosis. 

If the exposed tumor proves to be a cyst filled with milk (galac- 
tocele), it should be excised with the same margin of breast tissue as 
for the adenoma, and the wound should be closed in the same way. If 
the dilated ducts leading to the nipple containing milk are cut through, 
no attention should be paid to them, the wound will heal just as well. 

When the exposed palpable area is not a galactocele or encapsulated 
adenoma, the condition may be chronic lactation mastitis without abscess, 
tuberculosis without caseation or abscess, or cancer. If interpretation of 
the frozen sections made at the operation shows that the condition is 
distinctly benign, it is not necessary to excise completely the infiltrated 
tissue of the mastitis, nor is it necessary to remove the breast. If the 
sections show that the condition is doubtful or malignant, complete 
operation for cancer should be done. 

The operator will find that during pregnancy and lactation the breast 
tissue itself and the tissue of the margin of the breast will be much 
more vascular than those of a woman at the same age and of the same 
degree of physical development. For this reason, the operation must 
proceed slowly, and every bleeding point must be clamped and ligated, 
even when the complete operation is performed because of malignancy. 
The operator is called on to deal patiently with the very vascular tissue, 
except in the axilla. Here there is little difference. 

The operative technic on the breast during pregnancy or lactation 
may be summed up in a few sentences: 

The patient is prepared for anesthesia and the operation in the 
same way that any other woman is prepared for the same procedure. 

The breast is emptied by nursing or by a milk pump just before 
operation. 

One must remember to deal properly with the increased vascularity. 

If the patient is lactating when the benign lesion is excised with the 
proper margin, there will be leakage of milk from the closed wound or 
the drain wound when the chronic abscess is excised. This means daily 
dressings with every aseptic and antiseptic precaution against infection. 

These patients are good operative risks; I have never observed mis- 
carriage after an operation during pregnancy. If the lesion is benign 
and nontuberculous, and if the infected area is completely removed, the 
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child may continue to nurse without danger; as a rule, if the patient is 
properly handled, lactation will proceed unaffected. When multiple 
acute or chronic abscesses are present, the child should be weaned. 
Even in those cases in which the breast or breasts are saved, marked 
atrophy will follow. However, in my experience, both breasts, whether 
affected or not, will function during the next pregnancy, and there may 
be repeated normal lactations after properly treated multiple abscesses 
of one or both breasts. I have also observed a tuberculous breast that 
had healed spontaneously function at the next pregnancy, producing 
milk not injurious to the infant. 

The most important part of any treatment of lesions of the breast 
during pregnancy or lactation is promptness of action. This is especially 
true in pyogenic or tuberculous mastitis and malignant tumors. When 
the benign adenoma is growing rapidly or the galactocele is getting 
larger, nothing is gained by delay. 

In view of the fact that anxiety and worry interfere with the func- 
tion of lactation, these patients must be handled in the most tactful and 
optimistic manner. The possibility of malignant disease or the pos- 
sibility of complete removal of the breast should never be mentioned. 


DIAGNOSIS 

The factors that have increased inoperability and decreased the 
permanent cure in cases of cancer of the breast during pregnancy and 
lactation are the frequency of mastitis and galactocele and so-called 
“caked” breast. When the lump or induration is first felt by the patient, 
tradition suggests some trouble with lactation, so frequent in animals 
during this period, and many physicians naturally think of mastitis first. 

This contribution by Kilgore will be most helpful in the control of 
cancer during these periods by the dissemination of the correct informa- 
tion that cancer does occur in the breast during pregnancy and lactation, 
and that if it is recognized and proper treatment given, the prognosis is 
fairly good, even when the lump is of some months’ duration. 

I shall discuss this point again and bring out the fact that although 
some patients are cured by the complete operation in lesions of a few 
months’ duration, many lose their lives through metastasis during this 
interval of delay. 

I shall review briefly some of the facts that are recorded in the his- 
tories which Dr. Kilgore studied in the surgical pathological laboratory 
of the Johns Hopkins University and Hospital. They date back to 1889, 
and I can recollect all the cases of tumors of the breast since 1893 that 
exhibited difficulties, because in teaching students about them each year, 
this group has been constantly restudied. 


Acute Abscess —This condition, most frequently observed during the 
first two months of lactation, in the beginning, was diagnosed clinically, 
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and the abscess was incised and drained without pathologic study. Then 
there was a period when the operator excised a piece of the wall of the 
abscess in pyogenic lactation mastitis and sent it to the laboratory, where 
it was examined by a pathologist who probably had never seen such a 
section, and the operator was astonished to receive a report of malignant 
disease. In one year, more than five such cases were referred to the 
laboratory for decision. Fortunately, in four the breast could be saved ; 
in one the complete operation had already been performed. This rarely 
happens today, because physicians and nurses are better educated in 
the care of the nipples, and the expectant and nursing mother is 
properly instructed. Since 1920, the percentage of abscesses of the 
breast in the history of patients coming to the clinic with lesions of the 
breast has been reduced from more than 20 to less than 1. Rarely is 
there an opportunity to study microscopically the wall of an acute abscess 
of the breast. 

Chronic Abscess —In 1896, I assisted Dr. Finney in the exploration 
of a large cystic tumor of the right breast. The woman was nursing 
an infant, aged 4 months, at both breasts. The swelling had appeared a 
few weeks previously without fever or signs of acute abscess. When it 
was incised, its contents were not bloody or thick, grumous material 
such as one finds in cancer cysts, nor was the fluid like milk in a 
galactocele or that of tuberculous or pyogenic pus, but was cloudy. We 
did not take cultures or make smears. Probably we would have found 
polymorphonuclear leukocytes and pyogenic cocci. The condition 
impressed us as being a chronic abscess. In cutting out the thin zone of 
inflammatory tissue, we cut through breast tissue filled with milk. 
Within a few days, the pathologist of the hospital sent in a report of 
adenocarcinoma, and Dr. Halsted performed the complete operation 
for cancer. The glands, however, showed no metastasis, and the patient 
is free from disease today. One must remember that there is a cancer 
cyst, and a cancer cyst differs from a chronic abscess of the breast by 
the character of its contents. In the fresh frozen section, pathologists 
should learn to differentiate between the chronic abscess and the cancer 
cyst. One of the cases in which Kilgore reported a cure was that of a 
patient with a cancer cyst. But chronic, like acute, abscesses are becom- 
ing rare. Nevertheless, one must learn to differentiate chronic lactation 
mastitis in the wall of an abscess from cancer. Many breasts have been 


unnecessarily sacrificed because of the inability of pathologists to make 
the differential diagnosis. 


Chronic Lactation Mastitis—Chronic lactation mastitis may occur 
both during pregnancy and during lactation, but it is more frequent in 
the later period. It begins as an area of caked breast, the area varying 
in size. In the beginning, the area may be very small. The presence of 
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fever and leukocytosis may be overlooked at the onset. As the indura- 
tion progr sses, there may be retraction of the nipple, dimpling of the 
skin, and often enlarged palpable glands in the axilla. My associate, 
Dr. Cohn, is just finishing his restudy of this group. The number of 
cases is now larger than the number of combined acute and chronic 
abscesses. Chronic lactation mastitis, like tuberculous mastitis, may 
assume the clinical picture of a malignant condition, and in many of 
these cases the complete operation has been performed without 
exploration. 

In chronic lactation mastitis, the indurated breast feels as it does 
when diffuse cancer is present. When the breast is explored and 
examined with the naked eye and cut and scraped with the knife, the 
condition seems almost identical with cancer, and unless one is especially 
trained and experienced, cancer will be diagnosed from the fresh frozen 
section or from the later fixed and stained section. As these patients 
remain well no matter how extensive the operation is, and as in the 
majority of clinics the condition is diagnosed as malignant, it is natural 
that these cases should figure in statistical studies as cured cases of 
cancer. This gives a wrong impression concerning the prognosis of a 
malignant condition during pregnancy and lactation and concerning the 
therapeutic value of irradiation, intravenous administration of lead and 
other methods of combating malignant disease of the breast. In a 
number of cases I have performed the complete operation for cancer 
after an exploratory incision guided only by the gross diagnosis. Now 
that the condition can be recognized microscopically, this lesion of the 
breast, so difficult to diagnose, is becoming to infrequent that one is 
seldom given an opportunity to test one’s ability. 

Tuberculosis—In the years when the unenlightened woman delayed 
consulting a physician, one saw tuberculous mastitis only as an abscess 
or a sinus, and diagnosis was not difficult. Then these patients came 
under observation when they had a zone of mastitis, and the same diff- 
culty was experienced as I have just noted in chronic lactation mastitis. 
First, the fresh, naked eye appearance of tuberculous mastitis was 
mistaken for a malignant condition, and the complete operation was per- 
formed without the study of a frozen section. Then the tubercle in the 
frozen section was not recognized, and only the proliferating epithelial 
cells of lactation and the acinus disorganized by the inflammatory 
process were noted. Now that tuberculous mastitis can be recognized 
before abscess formation or caseation, this condition of the breast has 
become unusual. Tuberculous mastitis presents the same clinical, gross 
and microscopic picture as chronic lactation mastitis. When an abscess 
forms, there is no difficulty in differentiating both from cancer. 


Galactocele —Galactocele may occur without lactation mastitis or 
abscess. When it does occur thus, it is easier to diagnose. 
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The palpable tumor is usually spherical, and one can elicit fluctuation. 
If pressure on the tumor ejects milk from the nipple, there is no indica- 
tion for operation. If there are two or more palpable fluctuating tumors, 
with and without discharge of milk from the nipple, operation is not 
indicated. That is, if a galactocele can be diagnosed clinically, it should 
be left alone, as the majority of these enlargements disappear spon- 
taneously. When these tumors are explored, their contents (milk) 
exclude the diagnosis of a cancer cyst. In the frozen section, the lining 
will show proliferating, degenerating, milk-producing epithelium, and 
in the wall of the cyst lactation hypertrophy. Galactoceles surrounded 
by mastitis give the same clinical picture as chronic lactation mastitis, 
but when explored, the milk-containing cyst in the area of mastitis prac- 
tically excludes cancer. I have never yet seen cancer and galactocele 
together. Nevertheless, frozen sections should be made. 

Adenoma.—All the adenomas that I have removed during preg- 
nancy and lactation have been encapsulated. All of them have shown 
the changes present in the surrounding breast. ‘Tissue and sections 
have been received from many outside surgeons and pathologists because 
of the diagnosis of adenocarcinoma, and in many instances, as in chronic 
cystic mastitis, the complete operation for cancer had been performed. | 
am inclined to think that if one collected from the various clinics of the 
world the cases of adenocarcinoma of the breast in which operations 
have been performed during pregnancy and lactation, it would be found 
that in the majority the glands showed no metastasis, and that the 
patients survived many years without recurrence. Kilgore has shown 
that the majority of cancers of the breast during pregnancy and lactation 
are scirrhous and medullary. As a matter of fact, comedo cancer, colloid 
cancer, cancer in intracystic papilloma, cancer cysts. and sarcoma are 
rare in the breast. The difficulty in recognizing adenoma in pregnancy 
and lactation is the microscopic appearance. This lactating adenoma is 
more confusing to the pathologist than the histologic appearance of 
chronic cystic mastitis. 

Papillomatous Cysts——Papillomatous cysts rarely occur in the breast 
during pregnancy and lactation, but one must bear them in mind. In 
the first place, they will be suggested by discharge of blood from the 
nipple. This is no more an indication for operation than the discharge 
of milk. When the discharge of blood is associated with a palpable 
tumor and pressure on it brings blood from the nipple, the diagnosis of 
a papillomatous cyst is made. There is no difficulty in recognizing this 
tumor on gross examination. It should be excised with a good margin 
and bisected. The cyst wall in the base of the papilloma should be 
inspected carefully and a frozen section made at this point, because 
cancer may develop in such tumors. Unfortunately, benign intracystic 
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papillomas are as frequently incorrectly diagnosed cancer as the lactating 
adenoma or chronic lactation mastitis. 

Cancer.—It is fast becoming known that in the earliest stages cancer 
has no characteristic clinical picture, nor can one distinguish by palpa- 
tion the early stage of a malignant tumor from a benign lesion. On 
palpation, the cancerous lump may appear to be an encapsulated adenoma. 
The cancer cyst may fluctuate like a galactocele. On palpation, infiltrat- 
ing cancer may appear almost identical with the caked breast, the lacta- 
tion mastitis or tuberculosis. One does not expect to feel a caked breast 
in the nonpregnant or nonlactating woman. But on palpation chronic 
cystic mastitis at the noncystic stage feels like a caked breast in preg- 
nancy or lactation. These two benign lesions of the breast make it 
difficult to recognize cancer in the early stage, and force one to make 
exploratory incisions for frozen-section diagnosis. Caked breast is 
rarest during pregnancy and after the second month of lactation ; there- 
fore, any induration or lump felt at these periods should be explored 
at once. In the first few days after the birth of the child and within the 
first two months caked breast is not uncommon, but one should expect 
resolution in a few days, and there should be no delay in exploration 
unless there is fever and leukocytosis. Then one is justified in waiting 
for the appearance of an abscess or the resolution of the inflammatory 
process. If neither occurs in ten days, the area should be explored for 
frozen-section diagnosis. 

Transillumination.—\ have read the paper on transillumination by 
Dr. Max Cutler from the Memorial Hospital in New York, and have 
used this method of diagnosis frequently in the past few months. All 
transillumination does is to distinguish a typical cyst from a solid tumor. 
Solid tumors and blood cysts are dark. 

I have had no opportunity to try transillumination in galactocele or 
cancer cyst. In the last patient there were palpable cysts in both breasts. 
The right nipple had recently retracted. History and palpation sug- 
gested chronic cystic mastitis, but beneath the retracted nipple of the 
right breast transillumination revealed a dark area not made out in the 
left breast. Yet on palpation this area did not seem to be cancerous. 
When explored an early scirrhus cancer, less than 8 mm. in diameter, 
was found. 

Diagnosis of Lesions of the Breast—vThe diagnosis of lesions in 
the breast is becoming more difficult. The physician’s sense of palpa- 
tion must be improved. Transillumination must be tested out. Ulti- 
mately, every operating room in the country must provide for the 
making of fresh frozen sections and for some one trained to interpret 
them. If a differential stain between the cancerous and the noncancer- 
ous cell can be discovered, it will be very helpful in this difficult his- 
tologic differentiation. 
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Dr. Kilgore, in his visits to my laboratory, has always made a com- 
prehensive study of value to the laboratory, and his publications will be 
of value to the readers.. He brought out the fact that the chance that 
a woman who has cancer of one breast will develop cancer of the remain- 
ing breast if she lives five years or more, is as ten is to two. He also 
confirmed the studies of Trout of Roanoke, Va., that pregnancy as a 
rule stimulates cancerous growth, and that a woman operated on for 
cancer would have a better chance if there was no further pregnancy. 
Thus he justified roentgen sterilization, which it has been my rule to 
practice in those cases in which this may be properly presented. 


TUMORS AND TUMOR-LIKE LESIONS OF THE BREAST 


IN ASSOCIATION WITH PREGNANCY AND LACTATION 
Atson R. KitGore, M.D. 


This paper is the result of a study of the incidence and behavior 
of tumors and tumor-like lesions of the breast first noted by the patient 
in association with pregnancy or lactation. To the best of our knowl- 
edge, this is the first report of a study of a large series of cases from 
this point of view." 

Changes in the breast associated with the function of lactation begin 
early in pregnancy, and involution to the normal resting state of breast 
tissue is not complete until an appreciable interval of time has elapsed 
following the cessation of actual nursing. We are here interested in 
the incidence of lesions arising during functional activity, and have, 
therefore, included tumors arising at any period from the beginning of 
pregnancy to the end of, or immediately after, lactation. To 
simplify the discussion, tumors arising at any of these periods will be 
called “lactation tumors,” and those arising during periods of breast 
inactivity, “nonlactation tumors.’”’ As we have no way of determining 
the exact moment of histogenesis of any neoplasm, we have been obliged 
to base the study on the time of first observation of the lesion by the 
patient. 

From a total of over 1,500 cases presenting pathologic processes of 
the breast, we have selected those tumors first observed by the patient 





1. The relation of function of the breast to the incidence of cancer of the 
breast later in life has been discussed in the surgical literature. According to 
various authorities, normal lactation does not predispose to cancer, and, in fact, 
women who have borne and nursed children are less likely to be affected with 
cancer of the breast in later life than are single women. Certain abnormalities of 
lactation may, however, predispose to cancer later. See Deaver and MacFarland: 
The Breast, Philadelphia, P. Blakiston’s Son & Company, 1917, p. 523. Levin: 
Studies in Cancer, George Crocker Cancer Research Fund, 1912, vol. 2, pp. 15 
and 19. Lane-Claypon, Janet E.: A Further Report on Cancer of the Breast: 
Reports on Public Health and Medical Subjects, Ministry of Health, London, 
no. 32, 1926. 
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(1) at the time of, or immediately after, miscarriage, (2) during preg- 
nancy, (3) during lactation and (4) at the end of, or immediately after, 
lactation. Tabulations have been made to answer as far as possible the 
following questions : 

1. What tumors and tumor-like lesions of the breast may arise (be 
first observed) in connection with pregnancy and lactation, and what 























Fig. 1—Cancer in lactating breast. Tumor observed at seventh month of 
pregnancy; nursed child one year; well twenty-one years after operation. 


is their relative frequency as compared with that observed during inac- 
tivity of the breast? 

2. Is a knowledge of the age of the patient at the time of onset help- 
ful in making a diagnosis? 

3. Is a knowledge of the stage of pregnancy or lactation at which 
the tumor is first observed helpful in making a diagnosis? 

4. What is the prognosis of lactation tumors ? 


————— 
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Acute lactation mastitis has not been included in this study because 
this condition ordinarily does not present a diagnostic problem. It 
either resolves or declares itself as a frankly inflammatory lesion within 
a few days. There is an interesting group of cases of chronic lactation 
mastitis, a condition presenting itself occasionally in such form as to 
make a differential diagnosis from cancer extremely difficult. This 
group has been studied in this laboratory by Dr. L. C. Cohn and is the 





Fig. 2.—Encapsulated adenoma with lactation hypertrophy. Excision of tumor 
at seventh month of pregnancy; well five years after operation. 


subject of a complete report now in preparation for publication. In 
the tables in this study have been included only those cases in which a 
lump occurred and was first noticed by the patient during pregnancy or 
lactation, and in which the clinical features of acute inflammatory mas- 
titis were not present. 

All the common tumors and chronic pathologic conditions of the 
breast were found to arise (or be first noted by the patient) in con- 
nection with mammary activity, with the exception of chronic cystic 
mastitis in its tumor-like forms. 
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Of the 1,521 lesions of the breast (not including chronic cystic mas- 
titis and acute inflammatory mastitis) on which this study is based, 
96, or approximately 6.3 per cent, were first observed by the patient in 
connection with pregnancy or lactation.” 

Table 1 is arranged to show the actual number of instances of each 
lactation tumor and also what percentage of the total number of lactation 
tumors each type forms. 

A review of table 1 indicates that in this series, of a total of ninety- 
six lactation tumors, eighty (or 83 per cent) were cancer, galactocele, 
tuberculosis or encapsulated adenoma, in the order of frequency named. 
At times of inactivity, chronic cystic mastitis, either with or without a 
single large cyst, presenting itself as a tumor in the breast, takes the 


TABLE 1.—Number and Percentage of Each Type of Lactation Tumor 





Number 
Arising Percentage 
in Percentage Number of 


Pregnancy of All Arising All Non- 
o Lactation at Other lactation 
Lactation Tumors Times ‘Tumors 


Cancer ..... ; 3 49 51.0 


p ehudda appaehskdenke® 1,050 73.7 
Galactocele . ee eset ees Ae Te 3 13.5 6* 0.4 
Tuberculosis ........ Kale ihe Vawdete dae bene ae 9 9.4 yA 1.7 
Encapsulated adenoma i ie ich dink sare apg etrena ean ies earn 9 9.4 276 19.3 
Intracystic papilloma . wot tep esa e aN teas deceit 2 2.1 24 1.7 
Cystic adenoma ....... Re En EPC ae EE. MEARE 0 0.0 22 1.6 
RA ere nny ore ee eee 4 4.1 22 1.6 
Chronie lactation mastitis (not clinically inflammatory) 10 10.4 0 0.0 
I i 00. Ca dw ngdies sas basuns bsataaeeedes bones: 96 1,425 





* The galactocele, being a milk cyst, from its nature, must arise in association with milk 
secretion. Some, however, are not discovered by the patient unti) after a considerable time 
following lactation, and, since this is a clinical study, only those observed by the patient 
during pregnancy or lactation have been included as “lactation tumors.”’ 


place of galactocele and tuberculosis, so that at other times than during 
functional activity, the order of frequency is cancer, chronic cystic mas- 
titis and encapsulated adenoma. 

Table 2 shows the number of cases of each type of tumor arising 
in breast activity compared to the total number of cases arising at all 
times. 

It will be apparent that nearly 4.5 per cent of all cancers of the 
breast, regardless of the age of the patient, arise in connection with 
breast activity. Considering only those in women under the age of 
47 (roughly the limit of the childbearing period), 10 per cent arise 
in association with pregnancy or lactation. 

One feature of interest in the first two tables is the relative and 
actual frequency of lactation tuberculosis. Twenty-six per cent of the 


2. Instances of cancer arising in a breast the seat of a long-standing lump 
originally observed in lactation, e. g., the scar of a lactation abscess have not been 
counted as arising in lactation. 
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cases of tuberculosis of the breast (table 2) was first observed during 
pregnancy or lactation, comprising nearly 10 per cent of all lactation 
lesions (table 1). The incidence of tuberculosis in the entire series of 
1,500 lesions of the breast is much higher than that indicated in the 
literature as collected by Deaver and MacFarland.* No explanation is 
obvious, and none is offered for this deviation from other experience. 
It occurs as probable, however, that the relatively high incidence of 
tuberculosis of the breast in association with lactation is due to the 
lighting up of latent foci by the increased circulation of functional 
activity. 
Taste 2.—Tumors Arising in Breast Activity Compared with Those 
Arising at All Times 


Total 
Arising Lacta- Percentage 
at All tion Arising in 
Times Tumors Lactation 
Cancer. i dai tity uted male. cas th cee pidtontssedadne cavetiadll sénmnebieses 1,099 49 4.45 
Cancer (including only cases arising under 47 years—childbear- 

DL SED <ncbectobuknccbmenlckotes sh daduaiee eure ine 493 49 10.00 
GED, crcitahacocdncwenvedes idenarepsh le vwaheke Se eee ea 19 13 68.40 
Tuberculosis ....... needa een dns sien si aenene tele a + eae e 34 9 26.40 
DS irs sank en Sek cil aemebnew mealies 285 a) 3.10 
Intracystic papilloma ............... sinledhii aden cee etves % 26 2 8.00 
Cystic adenoma ....... bi vat eet ghabledebbotatibens ddenaest weeps 22 0 0.00 
Be - GD, tent cnetensetbsebiutedeubalidekedasdbaeckeates newkdns 26 4 16.00 
Chronie lactation mastitis (not clinically inflammatory)....... 10 10 100.00 

1,521 96 6.30 

TABLE 3.—Age of Patient at Onset of Tumor 
Under 25 25-29 30-34 35-39 40-45 Over 45 

CORD isk cncnte cic bdnneéed tends 0 t 13 13 14 5 
sa 0ec0bt ed Ubhoaees< 5 3 0 1 0 0 
inc cavcedenndt xc dQeons 5 2 3 2 0 0 
Encapsulated adenoma........ 4 3 1 2 0 0 
Intracystie papilloma.......... 0 1 0 0 1 0 
RI, I no n2esicceesenase 0 1 0 1 2 0 
Chronic lactation mastitis..... 1 1 5 2 1 0 


From table 3 it will be plain that only the most general deductions 
can be drawn from the age at which a lactation tumor arises. Cancer 
in lactation, as at other times, is extremely rare in women under 25— 
no cases are recorded in this series 





while benign lesions are rare in 
women over 40 years of age; one intracystic papilloma, two nonindig- 
enous tumors (lipomas, dermoids, etc.) and one chronic lactation mas- 
titis are found in this series. More than 90 per cent of the cancers 
arose in women above the age of 30, while nearly 70 per cent of benign 
conditions arose in women under 30; so that, as a broad generalization, 
it may be said that tumors of the breast in functional activity in patients 


3. Deaver and MacFarland (footnote 1, first reference). 
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under 30 are more likely to be benign, and in patients over 30 are more 
likely to be malignant. In this series, all lesions first observed in lac- 
tation in women beyond the age of 45 were cancer. 


PERIOD OF PREGNANCY OR LACTATION 

The stage of pregnancy or lactation at which the tumor is first 
observed is of even less assistance in diagnosis. All varieties of tumor 
may be observed by the patient at any stage (table 4). 























Fig. 3—Encapsulated adenoma with lactation hypertrophy. Excision of tumor 
at seventh month of pregnancy; well five years after operation. 


The one fact of importance brought out by table 4 is that the period 
of pregnancy or lactation at which the tumor is first observed is of no 
help in diagnosis, especially in cancer. Most swellings of the breast 
arising early in lactation are either caked breast or inflammatory mas- 
titis; yet 25 per cent of all lactation cancers in this series were first 
discovered in the early months of lactation—a considerable number 
during the first four weeks (see note under table 4). It is, therefore, 
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not safe to delay the exploration of a lump early in lactation on the 
assumption that it is inflammatory. This mistake is not uncommon if 
one may judge from the reports of lactation cancer in the literature; the 
delay is not measured by days or even weeks, but by months. 


PROGNOSIS OF LACTATION TUMORS 

Cancer of the breast during pregnancy and lactation has been com- 
monly regarded as almost uniformly fatal. It has been a matter of no 
small interest, therefore, to note a considerable number of cases in this 
series in which cure was obtained. 

Of the forty-nine lactation cancers herewith reported, end-results 
are known in forty-six. Eight of the patients (all with definite med- 
ullary or scirrhous cancer) were well four and one-half, eight, eight, 


TABLE 4.—Stage of Pregnancy or Lactation at Which Tumors were First 


Observed 
Pregnancy Lactation 
After -—— ~ s - - “ oa 
Mis- Ist to 5th to Ist to After End of Not 
earriage 5th Mo. 9th Mo. 4th Mo. 4th Mo. Lactation Stated 
Cancer. l 4 9 12* 12 11 ; 
Tuberculosis.. 0 l 0 3 2 2 1 
Galactocele.. 0 1 1 2 { 0 3 
Encapsulated adenoma 0 3 1 l 1 2 1 
Intracystic papilloma. 0 0 0 0 0 1 1 
Lipomas, dermoids, ete. ........ 0 l l l l 0 wa 
Chronic lactation mastitis....... 0 0 l 4 2 1 2 
Total in pregnancy........... 24 
do -iriiis ics gs gpa ase wes aot eta 64 8 





* Of the twelve cancers arising during the first four months of lactation, seven were 
observed before the end of the first month, nine before the end of the second month. 


ten, thirteen, eighteen, twenty and twenty-one years, respectively, after 
operation. As experience with cancer goes, this indicates a far from 
hopeless prognosis for cancer of the breast associated with lactation 
activity. 

For purposes of comparison with other groups of cancer of the 
breast, the cases have been classified according to involvement or 
absence of involvement of axillary glands at the time of operation, with 
the following results: 

In seven cases without involvement of the axillary glands, five 
patients, or 70 per cent, were cured; in twenty-six cases with involve- 
ment of the axillary glands, 3 patients, or 11.5 per cent, were cured. 

It is also interesting to note that these good results were not entirely 
due to the best surgical measures. Only two patients were subjected to 
operation immediately on discovery of a tumor. The delay in the 
remaining six varied from three months to over a year. The patient who 
was alive and well twenty-one years after operation noticed a lump in 
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the seventh month of pregnancy, nursed her baby for a year, and was 
then operated on. 
REPORT OF CASES 


The histories of the eight cases in which cure was obtained present 
points of sufficient interest to justify inclusion of abstracts in this report: 


CaAsE 1.—A woman, aged 45, with scirrhous cancer, first noticed a tumor four 
months before operation and two months before cessation of lactation. Complete 
one-stage operation for cancer was performed. The lower axillary gland was 
involved. At the last report, the patient was well four and a half years after 
operation. 














Fig. 4.—Encapsulated adenoma, first observed during lactation seven years 
before operation. Excision of tumor only; frozen section diagnosis: probable 
adenocarcinoma. 


Case 2.—A woman, aged 38, with scirrhous cancer, noticed a lump when she 


had just ceased nursing. At operation, a tumor with a cystic cavity was found, in 
the wall of which microscopic examination showed cancer. Four days later, the 
remainder of the breast and the axillary glands were removed. Cancer was found 
in the remaining breast tissue, and a small but typical metastasis in a low axillary 
gland. The patient was well twenty years after operation. 

Case 3.—A woman, aged 38, with scirrhous:cancer, first observed a tumor at 
cessation of lactation, one year before operation. Only the tumor was excised. 
Microscopic examination showed cancer, and the complete breast and axilla opera- 
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tion was done two days later. Axillary metastasis was not found. The patient 
was well eight years after operation. 

Case 4.—A woman, age 42, with medullary cancer, first observed a tumor two 
months before the birth of her child fourteen months before operation. There was 
a history of mastitis and abscess in this breast nineteen years previously, and the 
breast had not been used for nursing since, but the child, now 1 year old, was still 
nursing from the opposite breast. The cancerous breast showed typical areas of 
lactation hypertrophy under the microscope. Complete one-stage operation for 
cancer was performed. Axillary metastasis was not found. The patient was well 
twenty-one years after operation. 

Case 5.—A woman, aged 39, with medullary cancer, first discovered a tumor 
eight months before operation while nursing her child. She continued to nurse 
with both breasts until three weeks before operation, though with pain and less 
milk in the affected breast for the last five months of this time. Complete one- 
stage operation was performed. She was well eighteen years after operation. 

Case 6.—A woman, aged 33, with a medullary cancer, noticed a small lump the 
size of buck-shot in the breast after the birth of her first child, four years before 





Fig. 5.—Tuberculosis of the breast in a patient, aged 28. First observed in 
fourth month of pregnancy; rapid growth; operation one month after discovery 
of tumor; retraction of nipple and slight fixation of skin. Gross appearance at 
exploration suggested cancer; radical operation; well eleven years after operation. 


operation, but it did not give her any trouble. She forgot about it until the second 
child was born five months before operation, when the lump began to grow. Com- 
plete one-stage operation was performed. Axillary metastasis was not found. 
She was well thirteen years after operation. One year after operation, her physi- 
cian reported that she was pregnant again. 

Case 7.—A woman, aged 43, with a medullary cancer, noted a tumor at the 
end of lactation, one month before operation. The child was eleven months old. 
The clinical diagnosis was benign. Exploration was followed by immediate com- 


plete operation. Axillary metastasis was not found. She was well eight years 
after operation. 


Case 8—A woman, aged 33, with scirrhous cancer, immediately after child- 
birth and twenty months before operation, had a lump appear in each breast. Both 
breasts were tender. The lump in the right breast disappeared, but the one in the 
left breast remained, the tenderness disappearing. The child nursed from both 
breasts about fourteen months. One month before cessation of lactation, the tumor 





























KILGORE—TUMORS AND LESIONS OF BREAST 2095 
in the left breast was removed. Three months later, a lump returned at this site. 
Examination seven months after the first operation, showed two lumps in the left 
breast, to one of which there was beginning skin adherence with fat atrophy. 

Complete one-stage operation was performed. The axillary glands were 
involved. She was well ten years after operation and had nursed three children 
from the remaining breast without trouble. 


The end-results in five of the nine cases of lactation tuberculosis 
are known. One patient died six years after operation, death following 




















Fig. 6—Same case as figure 5. Microscopic appearance. 


an operation for ovarian trouble. One patient, at the end of nine years, 
had borne and nursed five more children, using the remaining breast 
without difficulty. Three other patients were well from nine to ten 
years after operation. 

End-results following removal of galactocele, adenoma and other 
benign lesions arising during lactation were not found to differ from 


the end-results for the same lesions occurring during inactivity of the 
breast. 
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SUM MARY 

1. Ninety-six (over 6 per cent) of 1,521 tumors of the breast of all 
kinds (except chronic cystic mastitis and acute inflammations) arose 
during, or shortly after, pregnancy or lactation. 

2. Of all cancers of the breast, 4.5 per cent arose in association with 
breast activity and 10 per cent in women under the age of 47. 

3. Cancer, galactocele and tuberculosis and encapsulated adenoma 
comprised, in the order named, 83 per cent of all lactation tumors. Dur- 
ing breast inactivity, the order of frequency was cancer, chronic cystic 
mastitis and encapsulated adenoma. 

4. The age of the patient at the time of onset of lactation tumor is of 
but little help in diagnosis. In general, over 90 per cent of cancers arose 
in women over 30 years of age and nearly 70 per cent of benign lesions, 
in women under 30. 

5. The stage of pregnancy or lactation at which a tumor is first 
observed is of little significance. Cancer arises as frequently in the 
early months and even in the early weeks of lactation when mastitis is 
common and confusing, as at any other stage. 

6. The prognosis of cancer in connection with pregnancy and lac- 
tation is anything but hopeless. Seventeen per cent of unselected 
patients traced were well from four and one-half to twenty-one years 
after operation. Five of seven patients without axillary metastases at 
the time of operation were among the groups of patients who were 
reported well. 

7. The prognosis of tuberculosis of the breast arising during lacta- 
tion, as far as shown by the end-results in this small series, is good. 


CLINICAL SIGNIFICANCE OF THIS STUDY 

The pregnant and lactating woman should be watched with care. 
Cancer may arise at any stage of pregnancy or lactation, and the patient, 
as well as her physician, may be easily misled by the frequency of 
inflammatory lumps during nursing. The prognosis of cancer in con- 
nection with lactation is far from hopeless, and the benefit of immediate, 
complete operation should be given in each case. No lump arising dur- 
ing lactation should be subjected to prolonged delay before exploration 
on the assumption that it is inflammatory. 


ABSTRACT OF DISCUSSION 


Dr. WirttAm C. MacCarty, Rochester, Minn.: I cannot disagree with 
Dr. Kilgore about anything he said. His results with carcinomatous lactating 
breasts, are, of course, extremely unusual. There are styles in surgery just as 
there are styles in other things. Fifteen or twenty years ago, programs were filled 
with papers discussing carcinoma of the breast, chronic cystic mastitis, etc. There 
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has been a lull in the last five or ten years, and I think that is largely due to the 
excellent standardization of technic and the general recognition of the fact that all 
cancers and many tumors which are not cancerous should be removed. I have 
been interested in studying our series of cases of conditions of the breast 
over the twenty-year period. In the twenty years one can see definite changes 
taking place in the material. It began to change about ten years ago. Difficulties 
in clinical diagnosis were increased. That was due to the cancer campaign being 
carried on so extensively. People were advised to come for diagnosis with their 
sores and lumps when they were small, and were promised that if they were small 
enough the condition might be cured. As a result of this extensive campaign over 
the country, certain things have happened, especially in mammary conditions. 
Several years ago I reported on a series of 1,800 conditions of the breasts, 15.2 
per cent of which did not have absolutely positive textbook signs and symptoms of 
being either benign or malignant. A few years after that I studied another series 
of 300 cases with the same thought in mind of finding whether the difficulties were 
increasing or not. In that series, 7.7 per cent had doubtful preoperative diagnoses, 
which meant that these breasts must be studied with biopsy before the diagnosis 
could be made. 

Again, a few years after that, I studied a series of 525 breasts in the same 
fashion. The diagnosis was doubtful in 37.4 per cent and a biopsy was necessary 
before a definite diagnosis could be made. That means that difficulties have increased 
because patients are coming to us with smaller lesions, lesions which do not present 
the classical signs and symptoms as they are seen in the textbooks. Just before I 
left home I looked up the last 165 cases of cancers of the breast to see what had 
happened. Twenty-three per cent, with and without glandular involvement, came to 
operation and the diagnosis was made by biopsy; in other words, these cases did not 
have the classical signs and symptoms of cancer, which, of course, increases our 
difficulty. If this whole series were totaled, one may safely say, I think, that 25 per 
cent of all mammary conditions do not present the classical signs and symptoms, and 
therefore difficulties of clinical diagnosis are increasing. I imagine they will con- 
tinue to increase. Something must be done in order to take care of these cases, 
and I believe (and this is the practice which has been carried on for twenty 
years), that all tumors of the breast which do not have the classical signs of 
cancer as per textbooks, must be removed, provided, of course, the patient can 
stand the operation. In those cases with classical signs a radical operation may be 
performed immediately, but there are many cases without classical signs from 
which specimens must be removed for diagnosis. 


We never advise incision of 
a tumor of the breast. 


Remember that if a biopsy is to be done, the tumor must be 
excised widely, and in some instances the whole gland-bearing areas removed and 
the tissue submitted for examination. The cases Dr. Sistrunk and I studied ten or 
twelve years ago were studied relative to the time at which the breast was removed 
after the biopsy was made. We found then, that if the biopsy is made at the time 
of the second or complete operation, there are no changes in postoperative results ; 
but if we wait two or three weeks after making the initial biopsy before doing the 
second operation, then our statistics are not so good. 


Dr. ALtson KitcoreE: We were just as much surprised as Dr. MacCarty over 
the end-results of our cases of cancer of the breast occurring during lactation, but 
I went over the slides carefully in each of these cases, and none of them was of 
the borderline malignant group, the adenocarcinomas; all of them were true 
scirrhous or medullary cancers. Nor were the good results due to early and 
proper surgical measures in most of the cases. The delay between the observation 
of the lump and operation was measured not usually by days or weeks, but 
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actually by months and in some cases ran to over a year, and in most of the 
cases during this period of delay there was a longer or shorter continuance of 
lactation. The explanation of the success in certain cases may be found in the 
grading of the growths. The principles of the grading of cancer was first 
introduced by Dr. Broders, who is Dr. MacCarty’s associate, working first with 
epitheliomas. Some years ago Dr. Greenough carried this principle to the grading 
of tumors of the breast, and in his hands the figures were certainly conclusive. 
Perhaps I am not thoroughly familiar with the grading of tumors through 
Dr. Greenough’s microscope, but I have just come from restudy of this group in 
an attempt to grade them according to Dr. Greenough’s scheme, and have been 
unable to make our cases fit as they should. 

Dr. S. W. Harrincton, Rochester, Minn.: I wish to thank Dr. MacCarty for 
stressing the point in regard to the frequency in which malignancy of the breast 
cannot be diagnosed by physical and clinical observations and the advisability of 
wide excision of these tumors for microscopic examination. I believe that the 
operative results for malignancy of the breast can be improved very markedly if 
more of these doubtful cases are treated in this way, and if malignancy is found, 
brought to early radical amputation. In those cases which come to operation 
with extensive growths and glandular metastasis, the most radical operation usually 
produces only a palliative result. 





























PERIOSTEAL LYMPHATICS * 


ELDRIDGE CAMPBELL, M.D. 
Louise Bowles Fellows, Children’s Hospital School 


BALTIMORE 


Little or nothing is known concerning the lymph supply of the 
marrow and cortex of bone. As early as 1875, Karl Langer found 
lymphatics in the periosteum, but even this phase of the subject has 
received little attention. If there be a definite lymphatic system draining 
bone, then it probably plays a role of some importance from a pathologic 
as well as from a physiologic standpoint. At the suggestion of Dr. 
William S. Baer, a study of the subject was undertaken. The following 
report includes the work done thus far, which is preliminary in nature. 


REVIEW OF THE LITERATURE 

Following Langer’s* pioneer work, Budge* and Schwalbe * suc- 
ceeded in injecting periosteal lymphatics and gave detailed descrip- 
tions of their coursing into the cortex. They pictured a network 
of lymph vessels in the outer layer of the periosteum connecting with 
a system of endothelial lined lymph spaces underneath the cambium 
layer. Dye injected into these spaces was said to spread both out 
into the periosteum and back into the cortex; in the former direction 
by ordinary lymph vessels, but into the bone by an endothelial lined 
lymph space. Through the latter ran a blood vessel. Neither the 
identity of these vessels nor the proof of their arrangement is clear. 
Rauber * also pictured an endothelial lined lymph space in the haversian 
canals through which ran both the artery and vein. Klein ® identified 
lymph vessels in the haversian canals, and Cruikshank * is said to have 
traced them from the periosteum into the cortex. 

Concerning the marrow cavity itself, Rogers and Josue‘ and others, 
have held strongly to the view that lymphatics are not present. On 


* Submitted for publication, June 22, 1928. 

*From the Surgical Hunterian Laboratory of the Johns Hopkins Medical 
School. 
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the contrary, Kolodny* injected India ink into the femoral marrow 
cavities of a number of living animals, and at a later date traced the 
dye throughout the length of the bone. It coursed through two channels, 
where it emerged in the anterior intertrochanteric line in a well defined 























Fig. 1—Costochrondal junction of a kitten; india ink injected into peri- 
osteum, cleared by Spalteholz method. The drawing shows lymphatics in the 
periosteum. V indicates the vein; J, point of injection; L, larger lymphatic 
trunk accompanying blood vessel. The drawings were made by Mr. Brddel. 


canal. Continuing his search, he found the dye in the inguinal lymph 
nodes. This, he concluded, proved the presence of lymphatics in the 


8. Kolodny, A.: Relation of Bone Marrow to Lymphatic System: Its Role 


in Spreading Metastases Throughout Skeleton. Arch. Surg. 11:690 (Nov.) 
1925. 
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marrow cavity. The correctness of this work has been questioned by 
Piney,? who drew attention to the fact that the experiments were 
not well controlled and that this intertrochanteric lymph channel might, 
in reality, have been a vein. 

Before attempting to probe the question of lymph vessels in the 
marrow or cortex, it seemed necessary definitely to establish the fact 
that such channels really exist in the periosteum, and if so, to learn 
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Fig. 2.—Costochondral junction of a kitten, showing two areas of periosteal 


lymph plexus, filled from an injection on opposite side of bone. V indicates 
the vein. 


something of their arrangement. As already mentioned, several other 
authors have stated that lymph vessels do exist in the periosteum, but 
have gone on to describe their entrance into and passage through the 
cortex in such a manner as to leave some doubt in one’s mind whether 
they were dealing with real lymph vessels or simply with small blood 
vessels and tissue spaces. For example, Budge and Schwalbe described 


9. Piney, A.: The Relation of the Bone Marrow to the Symphatic System, 
Arch. Surg. 13:615 (Oct.) 1926. 
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a single concentric blood vessel with a surrounding lymphatic in a 
tiny haversian canal. Is it not possible that such a configuration was 
only a blood vessel within tissue space? Likewise the demonstration of 
subperiosteal lymph spaces is hardly convincing. Might not such 
injected areas be simply extravasations of dye where the periosteum 
is loosely attached? It is to be recalled that such lymph spaces were 
for a long time thought to exist in connective tissue, until MacCallum *° 























Fig. 3—Costochondral junction of a human infant. A glass cannula was 
inserted twice through the cut in the periosteum. The plexus is rather deep 
as in figure 4. 


demonstrated that they simply marked the spot where a lymph vessel 
had ruptured on injection and dye had been forced into the tissues. 


MATERIAL AND METHOD 


The first attempt to inject lymphatics around bone was to force a back flow 
of dye from the thoracic duct. Advantage was taken of the fact that lymphatic 
valves are not developed in embryonic pig under from 5 to 6 cm. in length. 


10. MacCallum, W. G.: Bull. Johns Hopkins Hosp. 14:1, 1903 
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In a considerable number of such animals, india ink was injected through a 
fine glass cannula into the thoracic duct. Although the thoracic and abdominal 
plexuses filled well, dye could not be traced back to bone. Direct injection of 
the dye into, above and beneath the periosteum in embryo pigs of about 10 cm. 
in length was also tried, without much success. 

Finally, a human infant who had died in delivery was obtained. With the 
tissues kept warm, it was found that india ink injected slowly into the outer 




















Fig. 4—Costochondral junction of a human infant. The lymph plexus in 
perichondreum is injected. 


layer of periosteum, under low pressure, would frequently give a clearcut 
lymphatic spread. The ribs, especially the costochondral junctions were most 
readily accessible, and in these experiments, gave the best results. Cats, 
kittens, dogs, rabbits and human infants similar to the one already mentioned 
were used. The younger animals proved more satisfactory. 

India ink diluted with an equal amount of water served as the dye. For 
the injection, glass cannulas, with points drawn out so fine that the dye could 
barely be blown through, were used. The shaft of the cannulas was bent 
about 90 degrees and a small piece of soft rubber tubing attached for a mouth 
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piece. With these conveniences the point could be guided, and the pressure of 
injection kept to a minimum. The specimens were cleared by the Spalteholz 
method. 


Before describing some of the injections, it is well to recall certain 
characteristics of small lymphatics in general. Besides the thinness 
and delicacy of their endothelial lined walls, one of the more striking 
features is their irregularity. This lack of uniformity applies not 









Fig. 5.—Section through the epiphyseal line (rib) of a kitten. JL indicates 


large lymph vessel associated with smaller similarly injected vessels nearer 
the epiphyseal line; B, unfilled blood vessel, P, periosteum cut tangentially. 





only to the frequently varying caliber of the individual vessel but also 
to its path and numerous communications within the plexus. The 
topographic result is a rather characteristic “lymph pattern,” which 
is different from that of a blood vascular pattern. Similarly, the 
valvular beading of larger lymphatics, as well as the relative thinness 
of their walls, makes them readily distinguishable from the blood vessels 
which they accompany. With this in mind, a study of these injections 
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convinces one that a definite plexus exists in the periosteum. Briefly, 
the following points were noted: In the outer layer of periosteum 
and perichondreum of the costochondral junctions, there is a rich 
plexus of lymphatics. It is particularly intricate in the younger animals. 
This plexus, when injected, is different in both “pattern” and minute 
appearance from a blood vascular plexus (fig. 1, Z, 3 and 4). It 
consists of many small, thin-walled, freely communicating vessels, 
irregular both in size and course. They drain into larger valvular 
vessels, which are to be seen, as in figure 1, accompanying the blood 
vessels. 

One interesting feature was the apparent lack of valves within the 
plexus. There is, of course, great variation in the caliber, but nowhere 
among the smaller vessels could a valve definitely be made out. This, 
apparently, is not uncommon in parenchymatous organs, such as the 
ovary and liver. Perhaps this point, if true, is of some clinical sig- 
nificance, as, for example in the spread of the osteomyelitic infection. 

The second point of note was the extent or communication of the 
plexus inwardly, i. e., into the bone. By serial section, vessels could 
be traced down into and even through the cambium layer, but they 
could not be followed into the cortex, as Langer, Budge and Schwalbe 
claimed was done by them. With injections in blood vessels, however, 
this was readily seen. At the epiphyseal line, however, a crossing and a 
deeper penetration seems to obtain. Figure 5 shows a section of this 
region following the injection of the adjacent periosteal lymphatics. 
In this instance, there was a definite “lymph pattern” filling in the 
periosteum and no blood vessels were seen to be injected. The section 
shows a thin-walled, irregular vessel “L” alongside which lies an unfilled 
blood vessel “B.” Associated with “L” are similar vessels nearer the 
line of ossification. Considering the character of the vessel, the injection 
of the overlying lymph plexus in the periosteum, and the nearby unfilled 
blood vessels, it is highly indicative that these injected vessels are 
lymphatics. Perhaps they are only veins, but they differ markedly 
from those blood vessels, which for sake of comparison, were purposely 
injected. 

SUMMARY 

1. A definite lymph plexus was found in the periosteum and 
perichondreum at the costochondral junctions in certain animals. 

2. This plexus exists largely in the outer layer of periosteum. 


3. The plexus is drained by valvular vessels accompanying the blood 
vessels. 
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4. Within the plexus there are few, if any valves, the vessels being 


freely communicating. 
5. Lymphatics are thought to have been traced down to the 


epiphyseal line. 
6. Lymph vessels could not surely be traced from the periosteum 


into the cortex in this material. 














CARCINOMA OF THE HAND* 


MICHAEL L. MASON, M.D. 


CHICAGO 


Carcinoma of the hand forms an interesting chapter in the study 
of the surgical treatment of the upper extremity. The incidence of 
neoplasms of the hand is not great, though of the malignant ones car- 
cinoma is by far the most frequent and important. Despite the fact 
that injury, chronic infections and scars play important etiologic roles 
in the development of nearly 40 per cent of carcinomas of the hand 
(exclusive of roentgen carcinoma), scarcely 10 per cent of cutaneous 
carcinoma occurs in this location. Winiwarter* found only nine 
instances of carcinoma of the extremities among 548 cases of cancer. 
Gurlt * collected a series of 3,422 reported instances of carcinoma, and 
of these 1,160 were of the face and only 155 were located on the extremi- 
ties. Heimann,* in a much larger series of 20,544, reported but 207 
on the extremities, 124 on the lower and eighty-three on the upper. Of 
the latter, fifty-three were on the hand and fingers and thirty on the 
arm and forearm. Wurz‘ noted four carcinomas of the hand among 
502 cancers of the skin; and Bulkley and Janeway ° reported only two 
from 417 carcinomas of the skin. Table 1 shows the incidence of cases 
of carcinoma of the hand among all patients with carcinoma entering 
the surgical services of Wesley Hospital during a period of fifteen 
and a half years. It does not include cases on medical or dermatologic 
services. From it one sees that scarcely 10 per cent affected the skin, 
and slightly more than 1 per cent the upper extremity. 

According to Labiche,® the first specific mention of carcinoma of the 
hand was made by Behrends* in 1827. Marjolin and Blandin, Stein- 


* Submitted for publication, Jan. 5, 1929. 


*From the Departments of Surgery and Anatomy, Northwestern University 
School of Medicine, and the Surgical Service of Dr. Allen B. Kanavel and 
Dr. Sumner L. Koch, Wesley Memorial Hospital, Chicago. 
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hausen and Jabert de Lamballe* should also be included among the 
“arly commentators. Rudolph Volkmann ° collected and reported from 
numerous sources 223 cases of carcinoma of the extremities. In his 
thorough and painstaking study he divided the cases into three main 
groups or divisions: In one group he placed the blastomas developing 
on the basis of some previous irritation, infection, scar or trauma; in 
a second group those developing from some previous neoplasm, and in 
a third group those coming on the normal skin. Several subsidiary 
groups made necessary by paucity of data or special clinical features 
were added. Eighty-nine of his series were located on the upper 
extremity; of these, fifty-six were on the dorsum of the hand, thirty- 
two on the arm and forearm and one on the palm. Volkmann gave 
a good prognosis for all except the ones developing from some previous 
neoplasm. 

During the next year, Michael ?° reported twenty-six proved cases of 
carcinoma of the extremities from the Tubingen Clinic and, adding four- 


TABLE 1.—Incidence of Carcinoma of the Upper Extremity on the Surgical 
Services at Wesley Memorial Hospital, 1911 to 1927 


Carcinomas of the Skin, 144 (9.5%) 
————EE = = 


———————— 


Total Number of Carcinomas, Face Leg Hand and Arm 
1,496 125 4 15 
Percentage of all carcinomas..... . 8.4 0.25 1 
Percentage of carcinomas of the skin. sg : 87.5 28 10.25 


teen instances reported by Schneider (from von Bergmann’s clinic), 
brought up the total to 263; 105 of these were on the upper extremity 
(sixty-four on the dorsum of the hand, twenty on the forearm, seven- 
teen on the arm and three in the palm). He conceded them a good 
prognosis as did Volkmann. 

Astié’s '' excellent thesis has been overlooked by many who have 
written on carcinoma of the hand. His study was confined to 
epitheliomas, of which he reported ten cases, all on the dorsum. He 
followed Volkmann’s classification and agreed with Reboul '? that the 
more malignant tumors developed from previously existing neoplasms. 


8. Marjolin and Blandin, 1829; Steinhausen, 1837, and Jabert de Lamballe, 
1843, quoted by Labiche: L’épithélioma de la main, Thése de Paris, 1897. 


9. Volkmann, R.: Ueber den primaeren Krebs der Extremitaeten, Samml. 
klin. Vortr., 1889, no. 334-335, p. 3123. 
10. Michael, W.: Ueber den primaeren Krebs der Extremitaeten, Beitr. z. 


klin. Chir. 7:420, 1890. 


11. Astié, Joseph: Contribution a l'étude de l’épithélioma de la main, Thése de 
Toulouse, 1895. 


12. Reboul, J.: Epithélioma du dos de la main. Propagation aux vaisseaux et 
aux nerfs, Arch. prov. de chir. 2:114, 1893. 
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He did not belittle the condition but advised early operative treatment, 
and in cases gone too far to give any hope of a cure, favored palliative 
operations because of the relief they afforded. 

Labiche ® wrote his doctorate thesis on epithelioma of the hand. 


He, in common with Astié,*? was not inclined to minimize the gravity 


of the condition despite its long and slow course. He noted that 
metastases may occur without involvement of the local lymph glands. 

Franze ‘* reported twenty-one cases of carcinoma of the extremities 
from the von Hacker Clinic, observed during the previous twenty years. 
The condition in seven of these was on the upper extremity. He noted 
involvement of local lymph glands in twelve cases (57 per cent), and 
gave some interesting figures on the prognosis of the condition, showing 
69.7 per cent cures and 30.29 per cent failures, exclusive of the carci- 
nomas arising from some previous neoplasm. 

Couedic ** concluded that these epitheliomas developed from the 
interpapillary parts of the malpighian layer. The tendency to spon- 
taneous cure was noted, and he quoted Besnier and Doyen, who said 
that new foci of carcinoma usually sprang up along the border despite 
central epithelization. Couédic advised strongly against the common 
practice of his day—cauterization. 

Von Brunn** made the last great collection of carcinomas of the 
extremities. His report covers 368 carcinomas, 140 (38 per cent) of 
which were on the hand. His elaborate statistical tables were carefully 
compiled, and from his study he could find only 35 per cent of definite 
cures. A number of his patients presented multiple carcinomas, i.e., on 
both legs, both hands, leg and lip, hand and lip, leg and breast, etc. He 
showed that conservative measures properly carried out resulted in as 
many cures as did radical operations. 

Peraldi*® considered the prognosis fairly grave, though the type 
of lesion and age of the patient affected it. The cauliflower type of 
carcinoma and those occurring in young people were by far the most 
malignant. 

Fox ** studied the question thoroughly and made the pertinent 
observation that the rarity of occurrence of carcinoma on the palm 


threw doubt on the role of trauma in the etiology and pointed to some 
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‘6. Peraldi, I.: L’épithélioma du dos de la main, Thése de Montpellier, 1910. 

17. Fox, H.: Primary Epithelioma of the Hand, with Report of a Case 


Occurring After Traumatism and Followed by Metastasis and Death, J. Cutan. 
Dis. 33:22, 1915. 


De Vépithélioma sénile du dos de la main, Thése de 
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2110 ARCHIVES OF SURGERY 


differences between the type of skin on the palm and that on the dorsum 
which fact probably determined the localization of the lesion. 


18 


Cumston '* wrote an interesting and scholarly account of the condi- 
tion. He assumed a radical attitude in regard to treatment. 

The history of the knowledge of roentgen dermatitis and carcinoma 
dates back to Ouidin (1897), who recognized the condition scarcely two 
years after the notable discovery of Roentgen in 1895. Since the time 
of Ouidin, a good deal has been written on this subject, and consider- 
ably more than a hundred cases of carcinoma of the hand resulting from 
injury from the roentgen rays have been reported. The medical pro- 
fession has an especial interest in roentgen carcinoma, as it is the 
physician and seldom the patient who suffers and as it is the constant 
chronic adventitious exposure incident to the application of the ray and 
not the burn which occasionally results that appears to give rise to the 
dermatitis and its subsequent malignant changes. The medical profession 
is particularly indebted to Dr. Charles A. Porter of Boston for his early 
interest and study of these lesions. In 1907, in collaboration with 
Charles J. White, who carefully studied the histology of some thirty 
sections, Porter *® called the attention of the medical profession to the 
“oreat danger of all persistent x-ray ulcerations and especially to those 
which have followed with a few years’ interval the chronic skin lesions 
of the earliest operators.’ In Cole’s *° excellent paper may be found an 
historical review to which the reader is referred. 

This paper is based on: (1) Twenty-five cases of carcinoma, pre- 
carcinomatous ulcers and roentgen dermatitis. The majority have been 
patients of Dr. Allen B. Kanavel; the others have been observed by 
numerous physicians to whom I am indebted for the privilege of report- 
ing. Eight of the twenty-five cases were roentgen dermatitis with 
carcinoma, two were roentgen dermatitis without carcinoma, one was a 
radium wart of the thumb, seven were carcinomas following trauma or 
scarring of the hand, one was a precarcinomatous ulcer from an alkali 
burn, one was a carcinoma developing from a wart, two were carcinomas 
developing from the previously unchanged skin, and three were carci- 
nomas in which the history was faulty and no conclusions as to etiology 
could be made. (2) The collection from the literature of 241 reported 
cases of carcinoma of the hand exclusive of roentgen and radium car- 
cinoma and dermatitis. (3) The study of the literature on roentgen 
and radium dermatitis. 


18. Cumston, C. G.: Epitheliomatous Neoplasms of the Dorsal Aspect of the 
Hand, Lancet 193:746, 1917. 


19. Porter, C. A., and White, C. J.: A Case of Multiple Carcinomata Follow- 
ing Chronic X-Ray Dermatitis, Surg. Gynec. Obst. 5:132, 1907; Multiple Carcino- 
mata Following Chronic X-Ray Dermatitis, Ann. Surg. 46:649, 1907. 


20. Cole, H. N.: Chronic Roentgen-Ray Dermatoses as Seen in the Profes- 
sional Man, J. A. M. A. 84:865 (March 21) 1925. 
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In reporting the twenty-five cases which form the basis of this 
report I have followed von Volkmann’s scheme in the main with the 
exception that Volkmann’s original first group has been divided into 
two subgroups. Thus, Volkmann classified carcinoma of the hand into 
four main groups: ( A) Those arising as the result of some trauma 
or irritation or on the basis of a scar; (B) those arising from a previ- 
ously present growth, such as a wart, or nevus—this group may be sub- 
sequently divided into 5’, those in which the new growth has been 
congenital, and B”, those in which the growth (usually a wart) has 
appeared later in life; (C) carcinomas arising de novo from the previ- 
ously unchanged skin, and (D) a group which is made up of all those 
cases in which the data are too meager to allow classification. In my 
report I have purposely considered separately the irradiation carcinomas 
(group A 1) as they form so large and distinct a group. 


GROUP A I: ROENTGEN AND RADIUM DERMATITIS 
AND CARCINOMA OF THE HAND 
CARCINOMA 

Case 1.—Dr. , Wesley Memorial Hospital, service of Dr. Kanavel, began 
working with the roentgen ray in about 1903. In 1904 or 1905 he developed a 
dermatitis on the dorsum of the left hand, particularly marked on the index finger. 
On the advice of a surgical consultant, the index finger was amputated at the 
proximal interphalangeal joint, and somewhat later, presumably because of further 
changes, amputation was performed at the metacarpophalangeal joint, and a skin 
graft applied. He continued his work with the roentgen ray, and in 1911 there was 
a marked dermatitis and ulceration on the dorsum of the left middle finger (fig. 1) 
which was amputated. The following year a dermatitis developed on the little 
finger, and the involved area was excised and a skin graft applied. At that 
time the axillary glands were removed. When first seen by Dr. Kanavel (in 1914), 
amputation of the arm at the shoulder was advised; this the patient refused. 
Accordingly, the ring finger was amputated, the second, third and fourth meta- 
carpals removed and the axilla again dissected. Metastases were found in the 
axillary glands. The process was not arrested, and the patient again consulted 
Dr. Kanavel who repeated his advice of the year previous, namely, amputation at 
the shoulder. This advice was again refused, and Dr. Kanavel amputated the 
forearm below the elbow and again dissected the axilla. The condition promptly 
recurred and now, fully realizing the gravity of the situation, the patient consented 
to amputation at the shoulder girdle which was performed elsewhere during the 
latter part of 1915. The patient died from carcinoma two years later, in 1917, 
at the age of 50, approximately fourteen years after he began to use the roentgen 
ray and thirteen years after the first appearance of the dermatitis. 

Case 2.—Dr. ——, aged 54, Wesley Memorial Hospital, service of Dr. Kanavel, 
was first seen in January, 1925, because of an ulcerating area on the dorsum of 
the left middle finger, enlarged axillary glands and hyperkeratosis on the backs 
of all the fingers of the left hand. Fifteen years previously the patient had 
worked with the roentgen ray which led, he thought, to the development of 
a hyperkeratosis. This condition caused no disturbance until about a year previous 
to examination, when a small area on the dorsum of the middle finger became 
ulcerated. He was given radium treatment for this, but no improvement was 
noted. Two weeks before entrance he noted a “soreness” over the left forearm 
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and four days later a good sized swelling appeared in the left axilla. There 
had never been any real pain or other subjective symptoms. The patient’s mother, 
aged 93, had two or three epitheliomas of the face treated and cured by irradiation, 
and his maternal grandmother had a carcinoma of the lip. The general physical 
condition was essentially normal for a man of his age. On the middle finger 
of the left hand there were two indurated ulcers with hard raised edges (fig. 2). 
Several areas of hyperkeratosis were noted, and the nail on the index finger 
of the right hand was hard, cracked and dry. There were enlarged glands in 
the left axilla; none in the right. Epitrochlear glands were not palpable on either 
side. Roentgen examination of the chest revealed no pathologic changes. 

On Jan. 21, 1925, the left middle finger was amputated and the distal one third 
of the corresponding metacarpal bone removed. The enlarged gland in the axilla 
was removed for frozen section. It was returned with the diagnosis of squamous 
cell carcinomatous infiltration, and accordingly the axilla was carefully dissected 
and all lymphatic tissue removed. 





Fig. 1 (case 1).—Roentgen dermatitis and carcinoma of the hand, recurrence on 
middle finger following amputation of index finger for same condition. 


The postoperative course was smooth. A small nodule on the dorsum of the 
ring finger of the left hand was removed during convalescence, but there was 
no record of what this proved to be. Microscopic examination of the tissue 
from the finger revealed a moderately infiltrative and not highly malignant type 
of squamous cell carcinoma. 

A communication from the patient, two and a half years after operation, was 
as follows: “The only evidences of trouble are the numerous keratoses on the 
first and third fingers and on the back of the hand for which you suggested skin 
grafting.” 

Case 3.—There has been some discussion as to whether or not this case should 
be included in the series as carcinoma. In my opinion the condition is 
carcinoma, certainly precarcinomatous. The patient, Dr. , Wesley Mem- 
orial Hospital, service of Dr. Kanavel, gave the history briefly as follows: 
“From 1914 to 1918 I occasionally used the fluoroscope in reducing fractures and 
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in search for foreign bodies. Early in 1918, there appeared on the back of my 
left index finger some roughness which I was told was bichloride or novocaine 
dermatitis, and little attention was given the condition until 1920, when after 
the removal of a needle in the foot, numbness and keratosis developed and it 
was quite evident that the x-ray was the source of the trouble. Consu!tation 
with various dermatologists and their routine treatment was carried out for five 
years. The last year diathermy and mild quartz light were a finale before the 
development of a very painful keratosis at the base of the middle phalanx of the 
index finger which was resected and direct grafts of the Ollier-Thiersch type 
were laid in. Examination revealed squamous pearls of low grade degeneration. 
Four months later, Dr. —— excised and grafted over the middle phalanx of the 
middle and ring fingers and suggested watching a hard nodule which had developed 
in the graft of the index finger. It was the index finger that caused me the greatest 
worry and which you so kindly resected widely with perfect results so that at 
short distance it is hardly perceptible. No telangiectases have developed within 
the graft area.” 

An oval piece of skin (a previous Thiersch graft) was removed from the 
dorsum of the left index finger in June, 1927; the area after grafting is shown in 
figure 3. At the time of operation it was thought that the nodule, which was 








Fig. 2 (case 2).—Roentgen dermatitis with carcinoma on the dorsum of the left 
middle finger of a physician. 


palpable under the previous graft, might well be carcinomatous, and a frozen 
section was made through the skin removed, indeed through several areas of the 
graft, especially through the nodule, and no evidence of malignancy was seen. 
No epithelial cells were found in the deep tissue, and the diagnosis of chronic 
inflammation was made. Because of this it was thought that simple wide local 
removal of the previous graft with some of the healthy skin beyond it was ample. 
This was done and a free full thickness graft applied. The graft took well, there 
was no slough and ten days after operation the appearance was as shown in 
figure 3. The excised skin was saved; some of it was prepared in the laboratory 
as routine material and paraffin sections were made. Other pieces were saved and 
prepared later during the fall with the view of studying the changes in the trans- 
planted skin from the earlier operation. In a few of the latter sections there 
appeared a picture which had not been seen in any of the numerous ones made at 
the time of operation, and which at once made the diagnosis of the process con- 
fusing. The histologic picture is shown in figure 4. There were epithelial cells 
which tended to form pearl-like structures; they were at an abnormal place for 
such cells and although they did not look very active and showed no mitosis, they 
had remained fairly viable for a long time, as the graft had been applied over a 
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year previously. The sections were shown to the members of the Department of 
Pathology of Northwestern University (Prof. F. R. Zeit, Prof. J. P. Simonds, 
Ass’t. Prof. H. F. Fishback and Ass’t. Prof. E. B. McGlumphy). The following 
is an epitome of the opinions given on the pathologic condition of the tissue: One 
of them was emphatic in his diagnosis of squamous cell carcinoma ; another thought 
it was carcinoma; a third would not commit himself on the pathologic process but 
seemed inclined to think it might not be malignant, while the fourth was sure 
it was not malignant and that the epithelial cells found might well be epithelial cell 
inclusions (such as are found in implantation cysts). 

As noted, I am inclined to look on the condition as carcinoma, and the patient 
has been advised of the disagreement as to the exact nature of the condition and 
told to return at the sign of any change. 

Case 4.—Dr. ——, aged 61, Wesley Memorial Hospital, service of Dr. Kanavel, 
entered the hospital on Feb. 12, 1928. He had been exposed to the action of the 
roentgen rays during the fourteen years between 1910 and 1924, but experienced no 
disturbance until about 1920 (ten years after starting to use the roentgen ray), at 
which time a stubborn dermatitis developed on the dorsum of the left index and 
middle fingers and on the back of the right hand. About four years later, a rapidly 





Fig. 3 (case 3).—Free full thickness graft applied over the middle and part of 
the distal phalanx after excision of the recurrent nodule in a previous graft. 
Roentgen dermatitis (with carcinoma?). 


growing nodule appeared over the distal interphalangeal joint of the left middle 
finger about which he consulted a dermatologist, who advised amputation. Micro- 
scopic examination at that time was not definitely positive for carcinoma though 
many areas about the borders were suspected of being malignant. A year and a 
half later a warty growth (microscopic diagnosis not known) was removed from 
the dorsum of the right hand. Six months before the present admission a similar 
warty growth appeared on the dorsum of the middle phalanx of the left index 
finger. The nodule was fairly sensitive to pressure, easily irritated by soap and 
water, was about the size of a pea, rough and granular and presented numerous 
small black “coal spots.” The skin on the backs of the hands was fairly rough, 
and numerous hyperkeratotic areas were present, especially on the right hand. The 
left index finger was amputated, and the most prominent areas of dermatitis on the 
back of the right hand were excised. Microscopic section of the nodule showed 
a squamous cell carcinoma; the small bits of skin from the opposite hand showed 
areas of hyperkeratosis but no malignancy. 

Case 5.—(Seen in consultation by Dr. Kanavel. History through the courtesy 
of Dr. O. L. Pelton, Jr., of the Pelton Clinic, Elgin, Ill.) In 1913, the patient, 
Dr. ——, developed multiple abscesses on the backs of both hands following an 
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autopsy. Whether or not this had any etiologic relation is difficult to say, but 
shortly after the abscesses healed an eczema developed on both hands, especially 
severe between the fingers. This the patient treated and cured with the roentgen 
rays. The hands were normal and gave him no further trouble until 1920 or 1921, 
when the eczema recurred, and as it was not especially severe, it was treated with 





Fig. 4 (case 3).—Photomicrographs of section of the skin graft removed from 
the dorsum of the index finger. The nest of questionably malignant epithelial 


cells is shown in the center of A; this is reproduced under higher magnification 
in B, 


salves and oiniments for several years. In August, 1927, the eczema became trou- 
blesome, and the physician again applied the roentgen rays, giving himself four 
treatments of five minutes’ duration (75 inch [182.9 cm.] distance and 5 milli- 
amperes) on four alternate days. As a result of these treatments the hands 
became considerably swollen, the nails came off and there was sloughing of the 
superficial layers of the skin. Despite the severe reaction, the hands healed in 


——————— 
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about two months, leaving only a small ulcer on the back of each. In March, 1928, 
the physician used the quartz light, to which he knew himself to be hypersusceptible, 
in an effort to cure the ulcerations. Four quartz light treatments were given, and 
an almost immediate slough of the skin of the dorsum of both hands resulted. This 
reaction was more severe on the right side and was associated with intense pain, 
which required morphine at times. In May, 1928, the lesions were curetted, and 
on microscopic examination specimens of the material given to Dr. Kanavel were 
found to be carcinomatous. On May 16, the right hand was amputated through 
the lower third of the forearm. The left hand (fig. 5) was becoming progressively 
worse and will also probably require amputation. 

In this case there was a combination of factors. There was first the initial 
postmortem infection which may or may not have had anything to do with the 
dermatitis. Then came exposure to the roentgen rays which apparently cured the 
“eczema” which remained absent for six years. On its recurrence, it was again 
exposed to the roentgen ray and after an extremely severe reaction finally cleared 

















Fig. 5 (case 5).—Carcinoma on the dorsum of the hand following eczema, with 
roentgen and ultraviolet treatment. Both hands were involved. 


up with a resulting slight ulceration on both hands. This was again exposed to 
irradiation, this time ultraviolet, to which the patient knew himself to be susceptible 
because of experience following sunburn. This stimulation was followed by 
sloughing and ulceration of both hands which was shown to be carcinoma neces- 
sitating amputation of one hand and no doubt eventual amputation of the other. 
CasE 6—Dr. ——, aged 46, consulted Dr. Kanavel because of an infected 
amputation stump on the middle phalanx of the right middle finger, an excised 
ulcer on the right index finger and keratoses over the backs of the fingers and 
dorsum of both hands. He gave the following history: Beginning from eighteen 
to twenty years before examination he had used the roentgen rays extensively in 
the reduction of fractures and in the search for foreign bodies. He noted no 
disturbance with the hands for a number of years and took no precaution to shield 
himself from the effects of the irradiation. About eight years before consultation 
his use of the roentgen rays was more restricted, owing to the advent of adequate 
laboratory facilities, and he exposed himself only occasionally. From five to six 
years before consultation, however, he noted numerous areas of keratosis appearing 
on the dorsum of both hands and fingers. These occasioned him little discomfort 
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and never broke down until two years before examination, at which time a patch of 
keratosis over the distal interphalangeal joints of the right middle finger broke open 
and bled slightly. Under ordinary care this crevice healed, though it reopened from 
time to time. Recently, he had noted burning of the hands following exposure to 
the roentgen rays. Three weeks before examination he consulted a dermatologist 
because the ulcer on the right third finger occasioned him a good deal of pain. 
Amputation of the finger, excision of a large area on the right index finger and 
excision of keratotic spots on the other fingers and dorsum of both hands were 
advised. The finger was amputated and the area on the index finger excised. 
Nothing, however, was done with the areas of keratosis. 

Examination showed many areas of roughness over the backs of both hands, 
especially marked on the fingers where certain of the areas were fairly large, 
markedly scaly and with a tendency to the formation of fissures. The right 
middle finger was large and swollen, the terminal phalanx and half of the middle 
phalanx had been amputated, and the operative wound discharged a moderate 
amount of seropurulent secretion. A healing linear incision was present on the 
ulnar surface of the right index finger. An axillary gland was palpated on the 
right side, but this the patient said had been present for a number of years. No 
glands palpated in the left axilla or in the epitrochlear regions of either side. 
Microscopic section of the ulcer excised from the index finger and of the tissue 
from the amputated middle finger showed deeply infiltrating squamous cell 
carcinoma. 

CasE 7.—Dr. ——, about 50 years of age, overexposed the dorsum of the left 
hand to the roentgen ray approximately twenty-five years previous to the develop- 
ment of definite signs of malignancy. From eight to ten years after this over- 
exposure, he noted a tingling or slight burning sensation on the dorsum of the hand 
following any exposure to roentgen radiation. During the fall and winter months 
fissures tended to develop on the backs of the fingers. On June 30, 1927 
(approximately twenty-five years after the initial overexposure), the left ring 
finger was slightly injured in an automobile accident, the injury occurring over 
the dorsum of the terminal phalanx. This area refused to heal, became ulcerated 
and despite fulguration and curettage remained stubbornly indolent. After about 
six months the physician had the finger amputated through the first interphalangeal 
joint. A microscopic section made of the ulcer showed it to be an epithelioma. A 
severe infection followed this operation, and it became necessary to amputate the 
rest of the finger and its metacarpal bone. Sometime in March, 1928, the 
epitrochlear glands on this side became enlarged, and at the suggestion of 
Dr. Kanavel that this was a metastasis it was removed and found to contain 
carcinomatous cells. After a somewhat slow convalescence from these various 
operative procedures the patient went to the Mayo Clinic where the axillary and 
pectoral lymph glands were radically removed. One metastasis was found here. 

To be noted in this case were the long period of latency from the initial 
irritation to the development of symptoms, the presence of lowered vitality, and 
low grade infection in the skin and subcutaneous tissues, which prevented healing 
of a minor injury and led to the development of a severe infection of the hand 
requiring amputation of the finger. Quite important was the development of an 
involvement of the epitrochlear gland which from the presence of the infection on 
the hand might well have been taken to have been inflammatory had not 
Dr. Kanavel suggested the possibility of malignant infiltration. Despite the 
frequent assertion that the glands are inflammatory it appears that thorough search 
of the enlarged axillary glands, as in this case, will often reveal some malignant 
cells. Glandular involvement, whether proved malignant or not, has too definite 
an effect on the prognosis to be disregarded or to warrant the assumption that it 
is purely inflammatory. 
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Case 8.—Dr. , aged 60, Wesley Memorial Hospital, service of Dr. Kanavel, 
was admitted to the hospital on June 26, 1928, because of a roentgen dermatitis, 
on the dorsum of the left hand, of fourteen or fifteen years’ duration. In 1905, the 
patient began to use the roentgen rays for fluoroscopic purposes and continued to do 
so until four or five years before examination. During the twenty years of 
exposure he had never taken precautions to protect the left hand in which he held 
the fluoroscopic box, from the action of the rays. He first noted a dermatitis in 
1913 or 1914, or about eight or nine years after he began to use the roentgen rays. 
While he was in the army (1917-1919) and not so exposed to radiation, the condi- 
tion improved; however, when he returned to civilian practice and the use of the 
fluoroscope, the dermatitis again appeared with its original vigor, and after a few 
years led him to discontinue the use of the fluoroscope. Various ointments were 
tried but without result, and the roughened areas had been shaved off at times but 
had promptly recurred. The condition first made itself apparent on the dorsum 
of the middle and index fingers of the left hand as smooth, shiny, reddish-pink 


areas in the skin with a white scaling spot in the center. After a time the redness 








Fig. 6 (case 8).—Roentgen dermatitis and carcinoma on the dorsum of the 


index, middle and ring fingers; numerous keratoses on the dorsum of the hand. 


disappeared and a brownish keratosis or wart remained. Some of these keratotic 
areas had broken down by cracking, acting, the physician said, like chilblains, 
leaving crevices which would not heal readily, though some had closed over and 
broken down repeatedly. During the past year, several crevices had appeared on 
the index finger in particular which had refused to heal. 

Examination revealed the usual conditions of roentgen dermatitis, especially 
marked over the dorsum of the index and middle fingers, but also apparent on the 
ring finger and back of the hand. Many of these spots were scarcely raised above 
the surface, and were of such a slight difference in color from the rest of the 
skin that they could be detected only by palpation. Others of the keratoses were 
more marked, and over the index, middle and ring fingers there were several 
crevices which had refused to heal (fig. 6). The skin generally on the hand was 
somewhat rough and did not have the pinkish-white clearness of normal skin, but, as 
the physician remarked, looked dirty. General examination failed to show any 
evidence of involvement of the lymph glands in the axilla or epitrochlear region, 
and the lung fields were clear. 

In view of the chronicity of the lesions and because several of them had broken 
down already and had failed to heal, Dr. Kanavel felt that excision of the skin 
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over the backs of the index, middle and ring fingers was advisable. This was done 
and the hand was placed in the thigh with the fingers in the pockets (fig. 7). 
After three weeks the pedicles were cut loose and the hand freed, the graft having 
taken well. 

Numerous sections taken from the skin removed showed the pathologic char- 
acteristics of roentgen dermatitis, thickening of the epidermis and hyperkeratosis, 
round cell infiltration of the corium and marked atypical epithelial downgrowth. 
Early squamous cell carcinoma was found in several places; fortunately no 
invasion was evident in the subcutaneous fat. 
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Fig. 7 (case 8).—Scheme of operation. The skin over the dorsum of the index, 
middle and ring fingers has been excised well back into healthy tissue, leaving three 
moderately sized defects. On the volar surfaces of these fingers Thiersch grafts 
are sutured, raw surface outward, and the fingers slipped into three pockets on the 
lateral surface of the thigh. The Thiersch grafts cover to some extent the raw 
surfaces of the thigh, thus facilitating repair of these areas after release of the 
fingers. 


B. RADIUM AND ROENTGEN DERMATITIS WITHOUT MALIGNANCY 


CasE 9.—Dr. ——, a curietherapist, seen by Dr. Kanavel in 1922 or 1923 
because of extensive necrosis of the thumb, had subjected the hand to numerous 
though brief exposures to radium. A warty growth had occurred on the thumb, 
and because of the attendant pain the nerves at the base had been injected else- 
where with alcohol. Presumably due to vascular injury from this injection the 
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thumb became necrotic and amputation was necessary. Microscopic sections of 
the warty growth (not available) failed to reveal any criteria for malignancy. No 
further complications developed. 





Case 10.—Dr. , aged 47, Wesley Memorial Hospital, service of 
Dr. Kanavel, twenty-five years previous to examination incurred a roentgen burn 
on the dorsum of the left hand. This condition improved greatly, however, under 
palliative treatment and caused little disturbance until during the war (1918), at 
which time he used the fluoroscope considerably in extracting foreign bodies. At 
that time the accompanying iniection led to an osteomyelitis of the left middle 
finger for which the distal phalanx was amputated. The acute process cleared up 
following this operation, but the patient suffered from keratosis and cracking of the 
skin of the left hand ever since. The keratosis became progressively worse and 
following a slight injury received during an operation a large area on the left 
index finger became fissured and then ulcerated. It was because of this ulcer that 
the patient consulted Dr. Kanavel, who advised amputation of the finger at the 
metacarpophalangeal joint. The wound resulting from this amputation healed 
slowly; a slough of the flap developed, and healing took place only after con- 
siderable time. The wound had not broken down since its closure. The 
microscopic sections of the finger, examined by Dr. J. P. Simonds, gave no definite 
criteria for malignancy; however, they did present definite changes which have 
been looked on by many investigators as the forerunners of carcinoma (fig. 8). 
Most marked perhaps was an obliteration of many of the blood vessels of the 
corium, a process which has been considered characteristic of roentgen dermatitis 
and carcinoma. Ulceration, hyperkeratosis and hyalinization of the connective 
tissue in the corium were noted. 

The point of special interest in this case was susceptibility to infection shown 
by the keratotic skin. At the time of the first ulcer there was an osteomyelitis ; 
at the time of the second ulcer the whole finger was so involved as to necessitate 
amputation. The tissues well back of the ulcer were infected and poorly resistant. 

Case 11.—Dr. , Wesley Memorial Hospital, service of Dr. Kanayel, con- 
sulted Dr. Kanavel because of a dermatitis following a roentgen burn sustained 





from fifteen to sixteen years previously, and because of a chronic ulcer on the 
index finger of the left hand. He had been accustomed to using the roentgen rays 
considerably for therapeutic purposes and had experienced no discomfort until after 
a series of rather severe exposures to the index finger and thumb of each hand. 
He had been obliged to hold a patient’s mouth open for irradiation of a car- 
cinoma of the lip. After four exposures during a course of three weeks a severe 
dermatitis developed on the fingers exposed and could be controlled only with 
difficulty. He eventually discontinued the use of the roentgen ray for therapeutic 
purposes but did use it for fluoroscopy, despite the presence of stubborn hyper- 
keratotic spots on the thumb, index and middle fingers of both hands. About six 
years before examination, ulcers developed on the backs of the index and middle 
fingers of the left hand, one on the medial surface of the index finger near the nail 
bed and one over the distal interphalangeal joint of the middle finger. Mild 
antiseptic dressings were applied, but despite this, healing was not permanent; 
the areas closed over and broke down intermittently. Three years previously the 
physician had excised the ulcer on the index finger, and this area remained healed. 
The ulcer on the dorsum of the middle finger, however. was extremely painful and 
considerably lafger than that on the index finger. Several days previous to 
admission the ulcer on the middle finger was excised elsewhere with view to 
covering the area later with a skin graft. Due to an infection the graft was not 
applied. On examination, an ulcerating area, 2.5 by 2 cm., was found over the 
distal interphalangeal joint of the left middle finger. The floor was red, 
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granular and discharged a seropurulent secretion. The ulcer did not have the 
appearance of malignancy, but the fact that this had resulted from an excision 
vitiated the diagnostic value of its gross appearance. Numerous areas of hyper- 
keratosis were seen over the backs of the thumb, index and middle fingers and to 
some extent over the dorsum of both the right and the left hand. The scar 
resulting from the excision of the ulcer from the index finger was fairly rough 
and the skin about it was hyperkeratotic. No axillary or epitrochlear glands 
were present. A diagnosis of roentgen dermatitis and possible carcinomatous 
degeneration was made. Dr. Kanavel amputated the middle finger at the meta- 
carpophalangeal joint, and excised numerous areas of hyperkeratosis from the 
hands on Jan. 18, 1928. Microscopic sections of the tissues removed showed no 
evidences of malignancy. The ulcer was a chronic inflammatory process and 
sections including the bone failed to reveal any epithelial infiltration. 

















Fig. 8 (case 10).—Roentgen dermatitis, no carcinoma. Photomicrographs of 
excised skin. In A is noted the necrosis of the floor of the ulcer, and the marked 
round cell infiltration of the thickened corium. In B the corium is seen to be fairly 
dense and the epidermis irregularly proliferated below and hyperkeratotic on the 
surface. In C is seen the frequently present vacuolization of the prickle cell layer. 


PATHOLOGY AND PATHOGENESIS OF ROENTGEN AND RADIUM 
DERMATITIS AND CARCINOMA 
The interesting pathologic characteristics of roentgen dermatitis and 
their bearing on the development of carcinoma which have been 
described in the work of Porter and Wolbach* deserve summarizing 
at this point. Reasoning from experiments conducted on guinea-pigs 


21. Porter, C. A., and Wolbach, S. B.: X-Ray Lesions and Their Surgical 
Treatment, Tr. Am. Surg. A. 41:444, 1923; discussion, p. 467. 
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and from observations made on pathologic conditions of man, Wolbach ** 
was able to construct a logical course of events in the production of the 
roentgen carcinoma in man. Presumably, the cuticle is transparent and 
unaffected by the roentgen rays, the full effects of which are felt on 
the corium and subcutaneous tissues. It would appear that collagen is 
particularly susceptible to the action of the rays and that this tissue, 
regardless of its location—corium, subcutaneous tissues and blood 
vessels—becomes swollen and later is replaced by dense tissue rich in 
elastic fibers and poor in cells. This process is particularly noted in the 
corium and blood vessels. The corium becomes thick and dense and the 
blood vessels obstructed and often obliterated. Hair follicles, sweat 
and sebaceous glands disappear. Small foci of necrosis occur in the 
corium, due probably to circulatory disturbances in which numerous 
areas of telangiectatic vessels develop. Occasionally, thrombosed 
telangiectases have been found in these necrotic spots which frequently 
become infected. With the presence of infection there is a round cell 
(perivascular) infiltration of the corium. The areas of necrosis are not 
repaired from below as one would expect, but a proliferation of the 
epidermis is found in and about them. Wolbach assumed that the epi- 
dermal proliferation which is invariably present is caused by the fact that 
over these areas of necrosis and dense corium the nutrition of the skin is 
seriously impaired. The cells are separated from the normal sources of 
food supply, and in seeking a blood supply push further and further 
into the corium. The epidermis is imperfect, the long retal pegs and 
the imperfect keratinization are typical. Over a period of years the 
epidermis is constantly called on to repair defects much in excess of 
the normal, and it is not surprising, therefore, that sooner or later, 
malignant changes would take place, not as a sudden acquisition of 
abnormal proliferation but as the result of the requirements put on it 
by the pathologic condition of the supporting structures. Whether this 
view, sponsored particularly by Wolbach, is the correct one is a difficult 
matter to settle. Certainly the known facts can be explained on this 
basis. The multiple occurrence, the long delay before malignant changes 
and the recurring appearance of numerous carcinomas in different places 
would all fit in perfectly with the explanation of the pathogenesis as 
previously outlined (figs. 8 and 9). 

My experience rather coincides with that of Cole,?° and I am inclined 
to agree with him “that if the total figures of chronic roentgen-ray and 
radium dermatitis in medical men and technicians could be ascertained, 
it would far exceed any figures ever reported.” There are probably 
two causes for this. In the first place none of the recent patients has 
been a professional roentgenologist, but they have all used the roentgen 


22. Wolbach, S. B.: A Summary of the Effects of Repeated Roentgen-Ray 
Exposures upen the Human Skin, Antecedent to the Formation of Carcinoma, Am. 
J. Roen‘genol. 13:139, 1925. 




















Fig. 9—Roentgen carcinoma; A (case 8), shows the necrosis with subsequent 
round cell infiltration just beneath the epidermis, and the abnormal epithelial pegs 
growing down into the area. B (case 11), roentgen dermatitis with more marked 
epithelial proliferation into the corium at the edge of the ulcer; no definite criteria 
for malignancy. C (case 7), roentgen carcinoma. 
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rays in conjunction with their regular practice. It is hardly to be 
expected that one who is not devoting his entire time to this work 
would take the precautions that the professional roentgenologist would 
take. Even with the best intentions it is a great temptation to omit the 
use of gloves and other precautionary measures, particularly when 
pressed for time. There is also the factor of latency, which has been 
emphasized by all who have written on roentgen carcinoma (Matas **). 
By this is meant that between the period of exposure to the roentgen 
rays and the development of a dermatitis there is a certain interval 
which elapses before the dermatitis develops. In the case of severe burns 
this interval is short; in the case of a chronic dermatitis the interval is 
longer. Several months or even years may intervene before the lesions 
become apparent. 

It is scarcely necessary to go into detail regarding the history of a 
case of roentgen dermatitis and the carcinoma developing from it. The 
several case records here included are sufficiently typical. The lesions 
occur first as keratosis and telangiectasis on the dorsum of the fingers 
and hand, rarely extending above the level of the cuff which appears to 
afford protection against the rays. Between the onset of exposure and 
the development of the dermatitis a considerable period may elapse— 
usually several months or even years. It appears that once the dermatitis 
has developed it is nearly self-sustaining in that a permanent injury to 
the corium has been incurred which calls forth continuous reparative 
changes on the part of the epidermis. Usually, the warning dermatitis 
is treated with salves, or worse, by means of ultraviolet irradiation or 
even the x-rays. Most frequently the patient does not discontinue his 
use of the roentgen rays, probably because the true nature of the lesion 
is not recognized. The process may remain fairly stationary for years 
even with constant exposure, but sooner or later, in a large percentage 
of cases, certain changes take place which presage malignancy. These 
changes usually take the form of cracking of one or several areas of 
keratosis. Rarely, a definite small ulcer is formed. Even here spon- 
taneous healing may occur, and some lesions after healing may never 
break down. Others may break down and heal repeatedly ; still others 
may never heal entirely and, though not rapidly progressive, may slowly 
enlarge. This persistency of ulceration may be assumed to be the indi- 
cation of beginning malignant changes and may not occur for five or 
ten years (rarely ever longer) after the appearance of the dermatitis. 

After the appearance of malignancy in one area other carcinomas 
develop, and here, in the multiplicity of the carcinomas, lies the treacher- 
ousness of the condition. Here also lies the secret of the treatment and 
the explanation of the numerous operations usually necessary. It is 
not the recurrence of the carcinoma at the original site but the develop- 


23. Matas, Rudolph: Remarks on the Delayed or Remote Appearance of 
X-Ray Burns After Long Periods of Latency, Am. J. Roentgenol. 13:37, 1925. 
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ment of new cancers at other sites that calls for further operation and 
should point to the proper procedure in treatment. 

Radium may lead to changes similar to those caused by the roentgen 
rays, but such case reports are few (Wakeley **). The possibility of 
this occurrence, however, should be kept in mind. 


PROGNOSIS OF ROENTGEN CARCINOMA 

As Porter *® pointed out long ago roentgen carcinoma is character- 
ized by the multiplicity of lesions, and it appears that it is this factor 
which determines the prognosis. That the condition is serious is 
emphasized by the statistics of Porter. In fifty-one instances of roent- 
gen dermatitis, five were not malignant, while forty-six were 
malignant. Twenty-four, or 52 per cent, of the forty-six malignant 
cases presented extensive recurrence or metastases and ended 
fatally; twenty, or 43.5 per cent, of the patients were cured. 
Again the fact that all such neoplasms are squamous cell in type 
is another factor which adds to the gravity of the condition. The 
underlying pathologic process of the dermatitis, not in itself malignant 
but which leads to malignant changes in the epidermis, is present in 
multiple areas over the backs of the hands and fingers, and areas not 
visible at the time of operation may develop in a few weeks into 
keratoses and carcinoma. Unless the hand is carefully watched and 
every spot of keratosis and roughening removed as it develops, there 
is always the danger of the recurrence of carcinoma. The original 
areas operated on do not recur as a rule, providing the operation has 
been thorough and frozen section checks made of the excised tissue. 
One can feel practically certain that recurrence at these places will not 
occur. From clinical experience glandular enlargement appears frequently 
to be due to carcinoma. In four cases in which the glands were enlarged, 
operation was performed on three patients (one was seen only in con- 
sultation), and in each malignant infiltration was found. In the fourth 
case the patient thought the gland had been present for many years and 
had followed an infection. The presence of this complication, how- 
ever, must make the prognosis much more serious (a fact which will be 
brought out later in the discussion of glandular enlargement). 


GROUP A II: CARCINOMAS OF THE HAND FOLLOWING IRRI- 
TATION, EXCLUSIVE OF ROENTGEN RAY AND RADIUM 


Carcinomas developing on the basis of some trauma, acute or chronic irritation, 
scars, or other condition, form a fairly large group of cases, containing 98 (38 
per cent) of the 255 reported instances of carcinoma of the hand. In my series 
there were 7 such carcinomas. Particular attention is called in the following case 


reports to 5 cases, 2 carcinomas of the palm and 3 carcinomas of the nail-bed. 


24. Wakeley, Cecil P. G.: Radium Carcinoma of the Thumb, Brit. J. Surg 
14:677, 1927. 
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Curiously, none of the three lesions of the nail-bed was a melanoma, although one 
had the appearance (clinical) of a melanocarcinoma. 


Case 12—Mr. W. L. H., a pedler, Wesley Memorial Hospital, service of 
Dr. William Schroeder, was seen on April 17, 1912, because of a fungus-like 
growth on the left forearm and axilla. At the age of 3 he had fallen into a kettle 
of maple syrup, burning his hands and forearms. The right hand and forearm 
healed up very well, but the left had given him trouble ever since the accident. The 
skin over the wrist hardened and peeled off leaving a pinkish irritated area which 
later covered over again. Two years before examination the area enlarged, became 
purulent and ulcerated. A physician was consulted, who excised the ulcer and 
removed the glands from the axilla. Eighteen months later the scar broke down 
and the axilla began to discharge pus. Unfortunately, the record stops here. 

Case 13——Mr. K., aged 76, Wesley Memorial Hospital, service of Dr. William 
Schroeder, entered the hospital on July 3, 1925, complaining of a large swelling on 
the dorsum of the right hand. Three years previously, while working with lumber, 
he ran some fine pine slivers into the back of the right hand. The pieces of wood 
did not go in very deep—‘just under the skin”—and the patient removed them 
himself and went on about his work. The injury seemed to heal up well, leaving 
fine white streaks of scars. One year later (two years previous to admission) a 
small papule about the size of a split pea appeared in one of these scars. This 
papule was subjected to frequent injuries during work, the top being torn off, 
leaving a whitish-pink area which did not bleed profusely. Various salves were 
applied but had no effect on the lesion. In September, 1924, about ten months 
before admission to the hospital, the area was about the size of a quarter and was 
not elevated above the level of the skin. About this time, however, it started to 
grow rapidly. There had been no loss in weight. There were no other complaints, 
and the past and family histories were essentially negative. 

Examination revealed an irregular, raw, bleeding mass, about the size of a small 
lemon, on the dorsum of the right hand. The area was hard and sharply defined 
from the surrounding tissues. The axillary glands on the right side were palpable, 
but the epitrochlears could not be felt. 

Dr. A. J. Larkin applied 110 mg. of radium for twenty-four hours, following 
which the growth gradually sloughed out; one month after the application the 
patient was discharged. The wound at this time seemed to be covering over with 
granulation tissues. The patient was instructed as to the care of the wound and 
told to return in one month if healing had not taken place or if there were any 
evidences of growth. The patient died during the winter of 1926 and 1927 from 
cerebral hemorrhage. His family physician reported that there had been no return 
of the epithelioma. 


CasE 14—(Mrs. Emma B., from Northwestern University Medical School, 
Surgical Dispensary). A colored housewife, aged 49, entered the dispensary on 
Sept. 12, 1927, complaining of a swelling oi the terminal phalanx of the left fifth 
finger of about nine months’ duration. Nine months previously she had caught 
the finger between a table and chair, mashing it so severely that the nail was 
broken in half longitudinally. The nail came off four weeks after the accident, 
and the finger started to drain pus, ached, throbbed and was evidently badly 
infected. It was treated with salves and ointments by a physician, but the condition 
did not improve. Because of the severe pain which had been present almost con- 
tinuously she came to the dispensary for advice and treatment, where she was seen 
by Dr. Hart. The terminal phalanx was swollen, red and inflamed, and a small 
granulating mass was seen in the area which had once been the nail-bed. A small 
piece removed for biopsy proved to be squamous cell carcinoma. No axillary or 
epitrochlear glands could be palpated. The finger was amputated at the metacarpo- 
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phalangeal joint under local anesthesia. There has been, to date (November, 1928) 
no evidence of recurrence. 

Case 15.—Mr. E. S. V., Mercy Hospital, service of Dr. F. A. Besley, seen in 
consultation by Dr. Kanavel, entered the hospital on Nov. 11, 1920, because of an 
ulcer on the palm of the left hand associated with a good deal of pain, a foul odor 
and bleeding. Four years previously the ulcer started as a small papule in a scar 
of many years’ duration. The lesion gradually increased in size and eventually 
ulcerated with the production of considerable pus. 


There had been no loss in 
weight. 


The previous history was without notable events, and the general physical 
examination was essentially negative. On the palm of the left hand (fig. 10) was 
a large, deep, almost circular ulcer, with hyperemic borders, which discharged 
considerable amounts of foul smelling, yellow pus. The area was fairly tender to 
pressure, and the axillary and epitrochlear glands were palpable. The left arm 
was amputated at the junction of the middle and upper thirds and the axillary 
glands were removed. Healing occurred per primum. The pathologic condition was 
squamous cell carcinoma. Unfortunately, I have not been able to get in touch 
with this man since his discharge from the hospital. 


Case 16.—(Personal communication from Dr. J. S. Mason, of Urbana, IIl.) 


Mrs. C. K., aged 56, a milliner, had noted a thickened area on the side of the nail- 











Fig. 10 (case 15) —Carcinoma of the palm developing on an old scar. 


bed of the left index finger for some ten years, a spot constantly irritated by her 
needle while sewing. Several months before being seen by Dr. Mason, the area 
had become hard and thickened and a crust developed on it. When seen for the 
first time the lesion was red and swollen and looked a good deal like a chronic 
paronychia. There were no palpable lymph glands in the axillary or in the epitro- 
chlear region and no processes in the chest. She was told that it was not a simple 
infection and was advised to have the finger amputated which she refused to allow 
and went to some other physician who gave her violet ray treatments, which only 
aggravated the condition. She finally returned to Dr. Mason who amputated the 
finger along with the distal third of the metacarpal bone. Microscopic study of 
the tissue showed it to be a squamous cell carcinoma. The wound was slow in 


healing, though eleven months later it had healed well and there was no evidence 
of return. 


Case 17.—(Courtesy of Dr. Frank M. Mason, Danville, Ill.) Mr. F. DeM. 
was examined in February, 1928, because of a chronic granulating tumor of the nail- 
bed of the right thumb, which had been present for six years following a severe 
mashing injury. Twice during the previous six years the thumb had been treated 
elsewhere, and small bits of the nail removed in the hope of clearing up what was 
thought to be a chronic paronychia. On examination a cauliflower-like mass, the 
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size of a walnut, was seen occupying the area of the nail-bed (fig. 11); no nail 
could be seen. In parts the tumor was reddish and granular; in other parts it was 
dark and black and suggestive of a melanoma of the nail-bed, which was the pre- 
operative diagnosis. There were no palpable epitrochlear or axillary lymph glands, 
and the chest was clear. The thumb was amputated at the metacarpophalangeal 
joint and although healing was slow, probably because of coincidental infection in 
the tumor, the wound finally closed. The microscopic section examined by Dr. E. 
A. Kraft of Danville, and by the members of the Pathology Department of North- 
western University, was diagnosed as squamous cell carcinoma. 

Case 18.—(Courtesy of Dr. J. J. Lebowitz, Chicago.) Mr. A. M., aged 64, 
was first examined by Dr. Lebowitz in August, 1928, because of a large bleeding 
tumor of the right hand, a loss of weight, strength and appetite and a troublesome 
diarrhea. About twelve years previously, the patient ran a nail into the right palm 
between the fourth and fifth metacarpal bones. The resulting wound healed in a 
few days and gave him no further trouble until four years later when he noted 
that a callus had developed on the site of the injury. No change occurred in the 
callus for three years, at which time (seven years after the initial trauma) the 
area broke down and produced an ulcer, the size of a finger-nail, which was 





Fig. 11 (case 17).—Carcinoma of the nail-bed of the right thumb following a 
mashing injury. 


treated with radium. Healing was fairly prompt, though some pain and tenderness 
persisted. The ulcer recurred, however, and was again treated with radium; 
although the response was prompt the area repeatedly broke down and during the 
five years since its appearance had been subjected to radium therapy about fifteen 
times, the last time during the early part of 1927. In September, 1927, after a 
year’s complaint, the patient was operated on by a competent urologist for an 
enlarged prostate which was shown to be malignant. During the period of hospi- 
talization, the ulcer on the palm attained the size of a quarter, was stubbornly 
resistant to treatment and eventually became cauliflower-like and attained enormous 
dimensions, entirely filling the palm. Recently, the mass on the palm has been 
bleeding profusely, at times actually spurting, and hemostasis has been difficult. 
About two months previous to examination the patient suffered a sudden attack of 
severe diarrhea, which lasted for about twenty-four hours. For five weeks after this 
attack the patient said that he had no bowel movements, though he soiled his linen in 
passing flatus. Another severe attack of abdominal pain was followed by several 
copious movements after which he had daily movements, at times without control. 
Blood had been noted in the stool lately. Besides the complaint mentioned, the 
patient had a “sore” on the nose for five years, a “sore” on the small of the back 
for five years and an ulcer on the left buttocks for twelve years. The patient was 
markedly emaciated and pale, with a lemon tinge. There was a flat ulcer on the 














A en et 


MASON—CARCINOMA OF HAND 2129 


left side of the nose near the inner canthus of the left eye, an ulcerating area on 
the left buttock and a raised dull red lesion not ulcerated on the small of the back. 
The entire right palm was filled by a large, freely bleeding, cauliflower-like mass, 
which emitted a foul odor. A rectal examination was not made. The diagnosis 
made by Dr. Lebowitz was: Carcinoma of the right hand, epithelioma of the 
nose, buttocks and back, and recurrent carcinoma of the prostate. The hand was 
amputated through the middle third of the forearm. 

Because of the great rarity of palmar carcinoma, a rather full description of 
the gross pathologic condition is given. The palm was almost completely covered 
by a massive cauliflower growth, 9 by 9.5 cm. in lateral extent, and projecting 
from 2.5 to 3 cm. above the palmar level of the hand (fig. 12). The mass was 
somewhat rounded and lay on the radial side of the palm; distally the tumor 
reached the proximal creases on the ring and index fingers, projected as an 
exuberant nodule between the index and middle fingers and extended over the 
proximal half of the proximal phalanx of the index finger. Proximally, the mass 
covered the thenar eminence and extended to the level of the carpometacarpal 
joints. On the ulnar side the tumor reached the radial border of the hypothenar 





Fig. 12 (case 18).—Carcinoma of the palm developing in the scar of an injury 
from a puncture wound. 


eminence. On the radial side, however, in the first interosseus space the mass 
rolled over the border of the hand onto the dorsum and projected here as a 
tumefaction, the size of an egg, over the dorsal surface of the second metacarpal 
bone. Over the surface and in the crevices of the tumor was a quantity of dark 
mucoid material, probably pus hardened by the formaldehyde. 

To ascertain the extent to which the tumor had invaded the tissue three trans- 
verse incisions and one longitudinal one were made through the hand (fig. 13). 
The first section made through line a, passed just proximal to the metacarpo- 
phalangeal articulations and was easily made with the knife through bones and 
all. Cuts b and ¢ required the saw for all the metacarpals except the second 
which was soft enough to be cut by the knife. 

Figure 14 shows the appearance of the section through plane a. This section 
was dominated by the grossly evident carcinomatous infiltration which stood in 
contrast by its grayish white color to the more yellow appearance of the little 
remaining normal tissue of the hand. From the radial border of the hand to the 
radial border of the third metacarpal no normal tissue was recognized, with the 
exception of a small spicule of the second metacarpal bone, the infiltrated index 
flexor tendons and a short stretch of skin on the dorsum. The evidently cellular 
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carcinoma was fairly friable and presented a large area of necrosis in the depths. 
No nerves or blood vessels were seen in the tumor; there was no visible blood 
supply, and the normal vessels had been invaded and replaced by the tumor. At 
the border of the hypothenar eminence the tumor appeared to have been abruptly 
halted by the deep vertical sheet of the palmar fascia; the fat over the eminence, 
however, was not normal in appearance and was undoubtedly infiltrated with 
carcinoma. All of the tissue volar to the third and fourth metacarpals was 
densely infiltrated with carcinoma which had also extended into the space between 
the third and fourth metacarpal bones. The flexor tendons of the middle and ring 
fingers had no sheath left and were displaced and invaded by the neoplasm. 
Section b (fig. 15) was particularly interesting in that it showed the resistance 
which the fascial sheets of the hand have to carcinoma invasion. Thus, the vertical 
sheet of palmar fascia which helped to separate the thenar from the midpalmar 
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Fig. 13 (case 18).—Planes a, b and c, of section illustrated in figures 14, 15 
and 16. 


space stood out clearly between the carcinoma on the radial side and the uninvaded 
interosseus muscles on its ulnar side. More superficially, however, the palmar 
aponeurosis over the radial side of the hand had been entirely replaced by carci- 
noma, and the midpalmar space was on the way to being invaded from above. At 
the borders of the tumor mass, where it overhung the surface of the hand, it was 
possible to trace the skin as a grayish white streak for a short distance into the 
tumor. 

Section c (fig. 16) shows the carcinoma coming up to the fascia over the thenar 
muscles at which point it stopped. The carpometacarpal joint of the thumb was 
not invaded nor was the tissue dorsal to it. The radial artery appeared intact, but 
the index flexor tendons were firmly encased in the neoplasm. 

The roentgenogram (fig. 17) reveals very well the extent of the carcinoma 
which stood out darkly against the normal soft tissues. The proximal phalanges 
of the index and middle fingers were infiltered by carcinoma and the third 
metacarpophalangeal joint was dislocated toward the ulnar side; practicaily the 
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whole second metacarpal bone was infiltrated with carcinoma, which in the region 
of the head of the bone had almost entirely replaced all normal bone tissue. 

Besides these seven carcinomas there was an alkali ulcer of the hand, which, 
because of its stubborn persistence and refusal to heal even with fairly wide exci- 
sions, has been listed as a precarcinomatous ulcer. 

Case 19—George F., aged 18, Wesley Memorial Hospital, service of 
Dr. Kanavel, first consulted Dr. Kanavel in January, 1928, because of a persistent 
ulcer on the dorsum of the left hand resulting from a caustic burn (presumably 
from potassium hydroxide or sodium hydroxide) sustained twelve months pre- 
viously. The solution was immediately washed off but a gangrenous area the size 
of a silver dollar became quickly demarcated and gave him a great deal of pain. 
Alcohol dressings were applied by a physician, and it was thought that the lesion 
would soon heal. Instead, an ulcer developed which resisted all ordinary measures 
and after about nine months of conservative treatment was excised and the edges 
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‘Fad infiltrated with ca. , 
Recrotic area 
Fig. 14 (case 18).—Section through plane a looking distally. The Roman 
numerals refer to metacarpals, of which the second is practically entirely replaced 
by carcinoma. The carcinoma (white area) is seen to have infiltrated two thirds 
of the hand at this area. 


sutured together. The stitches soon pulled out, and an ulcer the same size as the 
previous one developed. The boy was accused of malingering, and in this con- 
nection was sent to Dr. Kanavel for consultation. When first seen there was an 
oval-shaped ulcer on the dorsum of the left hand, about the size of a large pumpkin 
seed, just between the metacarpophalangeal joints of the ring and index fingers 
and extending slightly distalward down into the web (fig. 18). The floor of the 
ulcer was red, granular and somewhat protrusive and secreted a thin seropurulent 
discharge. The edges were slightly elevated and rolled; the surrounding skin was 
reddened but not indurated. The ulcer was not adherent to the extensor tendons. 
The patient complained-of occasional pain in the region of the ulcer and over the 
dorsum of the hand. The Wassermann reaction was persistently negative. 

It was felt at first that excision of the ulcer and approximation of the edges of 
the skin with immobilization of the fingers would lead to healing; accordingly, 
the ulcer was excised along with its hardened base, and the fingers splinted in 
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Recrotic areca 
Fig. 15 (case 18).—Section, b, about 1.5 cm. more proximal. The apparent 
resistance which the deep sheet of palmar fascia, running volarward from the third 
metacarpal, offers to the infiltration of the carcinoma is interesting. Through the 
carcinoma proper, little normal tissue is recognizable. 
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Fig. 16 (case 18).—Section c, passing parallel to long axis of palm through 
the base of the thenar eminences and central portion of the palm. The thenar 


muscles and the fascia covering them have resisted the growth which has com- 
pletely surrounded the flexor tendons of the index finger. 
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extension. The area remained closed for several days and then opened up again. 
Mild antiseptic treatments were applied and the wound examined daily for evi- 
dences that the patient tampered with it, but there was never at any time any 
suggestion of this. Several months later the area was again excised, this time 
more widely, with the same results. It appeared evident that there was no element 
of malingering, and after a few weeks of ultraviolet therapy a pedunculated graft 
was applied to the area after wide excision. Although performed in one stage, the 
graft healed nicely and there is to date (seven months) no evidence of recurrence 
(fig. 18). 

The pathologic changes of the ulcer, except for the flatness, resembled those of 
the telangiectatic granuloma a great deal; i. e., the skin on approaching the area 








Fig. 17 (case 18).—Roentgenogram of massively infiltrative carcinoma of the 
palm. The carcinomatous tissue stands out darkly in contrast to the other tissues 
of the hand. The involvement of the second metacarpal, proximal phalanx of the 
index finger and base of the proximal phalanx of the middle finger with lateral 
dislocation of the metacarpophalangeal joint of the middle finger are well shown. 


of the ulcer showed considerable irregularity, and the interpapillary portions of the 
malpighian layer dipped deeply into the corium in which a few isolated clumps 
of cells cut off by the section were occasionally seen. At the border of the ulcer 
the edges rolled under and turned downward or even backward on themselves and 
ended. No mitoses or suspicious irregularities of the epithelial cells were seen. 
The base of the ulcer was chronic inflammatory tissue, necrotic on the surface. 
There were numerous areas of round cell infiltration and some polymorphonuclear 
leukocytes. A few of the numerous vessels were thrombosed, and some had fairly 


thick walls (fig. 19). 
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Fig. 18 (case 19).—Alkali ulcer of the dorsum of the left hand; 4, recurrence 
of the ulcer following three excisions during eleven months; B, six weeks after 
wide excision and application of the pedunculated flap. (No recurrence in seven 
months. ) 








Fig. 19 (case 19).—Photomicrograph of tissue from the edge of the ulcer 
shown in figure 18. Proliferation of the epithelial pegs into the fibrous and round 
cell infiltrated corium. There was no malignancy present microscopically. 
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COMMENT 

The group to which the preceding seven cases belong is made up 
of carcinomas developing on the basis of some previous irritation, 
trauma, acute and chronic inflammation, scars of various sorts, burns 
and dermatitis from medication. Ninety-eight, or 38 per cent, of 255 
cases (roentgen ray excluded) are included in this group. In table 2, I 
have listed the ninety-eight cases reported in the literature (including 
my own) according to causative factor and sex. 

Scars from burns are the most frequent single definite factor— 
nineteen of the cases. A striking characteristic is the great age of the 
scars in which carcinoma develops ; the average duration for these scars 
is forty-two and three-tenths years, the longest being sixty-six and a 
half years and the shortest one-fourth year. In age the patients average 


TABLE 2.—Group A: Types of Irritation and Trauma (Exclusive of Roentgen Ray 
and Radium) Given as Etiologic Agents Leading to the Development of 
Carcinoma of the Hand 


Males Females Total 

Sears (not burns). , cadens ees 17 4 21 
eae : nian keane nel 10 9 19 
Single trauma........ wie ben ctenaeis 14 6 20 
Chronic inflammation a a eee 11 l 12 
Rc bs south haces ; cach seu 5 5 10 
Chronie trauma....... cote eae cwaaed 4 3 7 
Occupational....... ; Sortie. MaMa 3 0 3 
Arsenical dermatitis.. Pe es SPA 1 1 2 
PeOsteees. ...... ‘ ba bt oO eRe 1 0 1 
Single inflammation.. + ee deeann kates 1 0 1 
Skin eruption (?)...... ie prc adaeeaen 0 1 1 
PE esc bs wae cenkwr s cates Teen ee meena ; 0 l l 

67 31 98 


52.8 years for the males and 50.5 years for the females, from which it 
is seen that most of the burns were contracted during childhood. Indus- 
trial burns, such as are so frequently seen at present, may be confidently 
expected to lead to the development of a considerable number of car- 
cinomas of the skin during the next twenty to thirty years. The factors 
present in scars from burn which predispose to the development of 
carcinoma are probably several. Whoever has dissected a burn scar 
from a hand, preparatory to replacing the area with a graft, is impressed 
by the extreme density of the scar tissue which has filled the area and 
which is constantly under considerable tension due to its compromising 
action on the movements of the structure involved. This factor must 
be an irritant to the thin, irregular epithelial covering. The scar tissue 
is poorly vascularized, and the skin which develops over it is thin and 
poorly nourished, easily traumatized and frequently subjected to trauma 
because of the elevation of the scar. The skin cannot glide over the 
hard adherent scar of which it forms a part and receives the full brunt 
of any trauma. 
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Lupus is also a not infrequent factor, ten of the ninety-eight patients 
having lupus on the hand with consequent carcinoma. Although in 
certain instances, as Coenen *° suggested, the use of the roentgen ray 
in treating lupus has been a factor in determining carcinomatous 
changes, the development of carcinoma in patients not treated by irra- 
diation shows that the lupus scar in itself is a potential danger. Chronic 
inflammation from the long presence of tuberculosis is one possible 
factor and an atrophic scar another. Whether tuberculosis of the skin 
in itself is a predisposing factor analogous to the influence syphilis bears 
to cancer of the mouth I cannot say. 

Chronic inflammation other than tuberculosis accounts for twelve 
instances, eleven in males and one in a female. The most interesting 
and one of the most instructive of this type is the carcinoma developing 
on the basis of an “issue.” It has in it the elements of a laboratory 
experiment. These ulcers, which were kept open, often from twenty 
to thirty years, by means of various irritants combined with the usual 
septic dressings of the day when such therapeutics were practiced, 
account for three of the twelve cases under this heading. Draining 
sinuses from osteomyelitic foci form a particularly treacherous source 
of carcinomas. ‘The epithelial lining of the tract, often deep in the 
tissues, even close to or at the bone, may undergo malignant changes 
which develop unsuspected until a granulation-like plug at the orifice 
of the sinus or even a large cauliflower mass appears. 

The history of a single trauma followed more or less closely by 
development of a carcinoma was found in eighteen cases; twelve of 
the patients were males and six were females. In looking over this series 
it would appear that infection must enter into it somewhere for in the 
ones so listed some chronic and apparently infectious process was 
produced, which stubbornly refused to heal. Carnett’s *® case directly 
followed an injury from a spiking from a baseball shoe. To this class 
of puncture wounds could be added the cases of Bunch ** following a 
splinter wound, that of Adler ** following pricking with a blackberry 
spine, those of Alquier and Halbroun*® from a nail wound, and 
those of Verneuil and Doyen; case 18 is of interest in this respect. 
Bites from animals are frequently reported in the literature as the 


25. Coenen, H.: Das Roentgencarcinom, Berl. klin. Wchnschr. 46:292, 1909; 
Handkrebs als Spaeterfolge einer Kriegswunde, ibid. 51:1589, 1914. 

26. Carnett, J. B.: An Atypical Case of Cancer of the Forearm, with Discus- 
sion of the Biopsy Question, S. Clin. N. Amer. 7:243, 1927. 

27. Bunch, J. L.: Case of Epithelioma of Hand Following Traumatism, Proc. 
Roy. Soc. Med. 10: (Sect. Dermat.) 80, 1916-1917. 

28. Adler: Epithélioma du dos de la main; autoplastic par la méthode italienne, 
Lyon méd. 108:1133, 1907. 

29. Alquier, Paul, and Halbroun: Deux cas d’épithélioma de la main, Bull. et 
mém. Soc. Anat. de Paris 6.s. 65:45, 1903. 
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starting points for a carcinoma of the hand; thus von Winiwarter * 
reported a carcinoma following a horse bite; Chassaignac a carcinoma 
of the thumb from a dog bite and Wutirz* a carcinoma of the forearm 
following a dog bite. Von Brunn’s*® case followed a pig bite and 
Fox’s ** a horse bite. Injuries to the nail-bed, either crushing in nature 
or pulling off of the nail, are given as the inciting cause in a case reported 
by Weiss, in that by Blakeway,*° and in several cases in the series 
reported. (So far as I know case 14 is the first case reported of car- 
cinoma of the hand in a negro.) The manner in which trauma may 
set up carcinomatous changes in the skin remains a mystery; the fact 
that so few carcinomas do develop from injuries makes one look toward 
the special predisposition on the part of the patient. 

Scars of various sorts (not including scars from burns) are listed 
twenty-one times in the tables. Like the scars from burns, they may be 
many years old before carcinoma develops in them. Melchior ** reported 
one which developed sixty-seven years after a pistol wound of the hand. 
Several such cases following gunshot injuries are on record to teach 
one the remote possibilities of such wounds. The age of these scars 
equals that from burns. 


Chronic irritations, such as from an ingrown nail (Volkman °®), 
pressure from scissors, from shoemaker’s tools (Stahr **), from a needle 
or from a saw, have all been given as etiologic factors. 

One case of carcinoma following a furuncle on the dorsum has been 
reported (Schneider in von Brunn*’). Hartzell, in discussing the 
paper by Fox,’ remarked that he had seen several following the appear- 
ance of carbuncles on the dorsum. 

Occupational carcinomas of the hand are rare. Volkmann ® reported 
two and Parker ** reported one in a coal gas worker. Arsenical der- 
matitis, as is well known, may end up as cancer. The case reported by 
Nicholas, Gate and Lebeuf ** occurred in a man, aged 53, who had 
taken large doses of solution of potassium arsenite (from 30 to 40 
drops daily) for a period of five years. An arsenical dermatitis 


30. Blakeway, H.: A Report on Cases of Surgical Interest from Mr. Gordon 
Watson’s Out-Patients, St. Barth. Hosp. Rep. 46:193, 1910. 

31. Melchior, Eduard: Handrueckenkarzinom auf der Narbe einer alten 
Schussverletzung, Miinchen. med. Wchnschr. 63:371, 1916. 

32. Stahr, Hermann: Schusterdaumenkrebs, Deutsche med. Wehnschr. 47: 
1452, 1921. 

33. Parker, Rushton: Epithelioma of Hand and Glands: Removal of Two 
Fingers and the Glands, Brit. M. J. 1:719, 1912. 

34. Nicholas, J.; Gate, J., and Lebeuf, F.: Un cas de kératodermie avec 
épithélioma a globes cornés de l’index droit d’origine arsenicale, Lyon méd. 132: 


839, 1923. 
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developed, and on this basis a squamous cell carcinoma obtained. A 
case is illustrated by Pusey * in his textbook. Freezing was given by 
Franze** as cause for an ulcer which became carcinomatous. Hazen 
and Whitmore ** reported a case of carcinoma of the hand developing 
on a porokeratosis. Despite glandular enlargement the condition had 
remained healed for three years following roentgen therapy. 


GROUP B 

This is an interesting group of carcinomas, showing as they do such 
contrast between the two different subgroups. In both group B’ and 
group B” the condition developed on the basis of some previous neo- 
plasm or wart, one from a congenital growth, usually a nevus or 
telangiectatic spot, the other from warts or nevi which have appeared 
later in life. The age contrast between these two types will be considered 
later. Injury, chronic inflammation and chronic irritation appear te 
play a role here also in leading to malignant changes. Only ten examples 
of group B’ have been reported so far as I can ascertain; their almost 
invariably malignant course warrants placing them in a separate group. 

The carcinomas listed under group B” practically always develop 
from cutaneous warts which have been present for several or many 
years, subjected not only to casual trauma but also to many and varied 
attempts at removal. Whether or not the agents used to remove these 
growths stimulate malignancy or whether the growth is slowly malignant 
from the start cannot be stated. Certainly, a degree of caution should 
be exercised in treating these usually harmless uncosmetic looking 
growths. Any unusual changes occurring in a wart should be looked on 
with suspicion and microscopic examination made. The histories of 
this tvpe of carcinoma read about the same—viz., von Brunn’s '* case, 
a woman, aged 73, who had warts on the dorsum of the right hand 
for many years. Following an injury to one of the warts a stubborn 
ulcer developed which showed no tendency to heal. In six months a 
large ulcer was produced, and there were enlarged epitrochlear and 
axillary glands. Removal of the thumb and index finger along with the 
metacarpals and of the epitrochlear lymph glands (axillary glands not 
removed because of general condition of the patient) was followed in 
seven months by local and glandular recurrence. The growth was 
proved microscopically to be squamous cell carcinoma. 

35. Pusey, William A.: Principles and Practice of Dermatology, New York, 
D. Appleton & Company, 1917. 

36. Hazen, H. H., and Whitmore, E. R.: The End Results in Roentgen-Ray 
Treatment of Cutaneous Cancer, Am. J. Roentgenol. 13:144, 1925. 
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Case 20.—(Courtesy of Dr. W. C. Wood, Decatur, Ill.) A farmer, aged 91, 
had a wart on the dorsum of the left thumb over the metacarpophalangeal joint. 
He was accustomed to prick the wart with his jack knife from time to time. After 
several years of this attention the wart grew into a large, excavated, malodorous 
ulcer, for which the patient refused any professional attention. The diagnosis 
was not confirmed microscopically. 


GROUP C 
In forty-four patients (tables 3 and 9) the skin was normal previous 
to the appearance of the neoplasm, that is, no scars, chronic infection, 
irritation, or warts. Possibly some may have had etiologic factors, 
such as those outlined in the previous two groups, but it is certain that 
the neoplasm may arise de novo. The more advanced age of these 
patients points to senile changes. 


Case 21.—Mr. A., aged 78, Wesley Memorial Hospital, service of Dr. William 
Schroeder, first entered the hospital in July, 1922, because of an ulcerating mass on 
the dorsum of the left hand, intense pain in the hand and arm and swellings in the 
axilla. He: said that until three years previously he had noted nothing unusual on 
the hand, but that about that time a small horny mass, the size of a pinpoint, 
appeared near the thumb. He took his pocket knife and pricked the swelling, finally 
making it bleed, which it did profusely. After this treatment the lesion seemed 
to spread and the edges took on a red, angry look, but no pain was present for 
some time. The area grew slowly but steadily until a year previous to examination 
when during a rather severe attack of influenza, which lasted five months, the mass 
grew fairly rapidly, became elevated and cauliflower-like and bled on the slightest 
trauma. Sharp shooting pains appeared, which were worse at night, and at first 
confined to the hand and thumb. Soon, however, a dull, persistent ache developed in 
the whole arm. A mucopurulent secretion had been coming from the tumor for 
several months. Two weeks before admission he noted a small, hard nodule in 
the axilla. The past and family histories were essentially negative. The general 
physical examination was without any important observations; there was no evi- 
dence of any pathologic process in the chest. On the dorsum of the left hand there 
was a large cauliflower-like mass (fig. 20) with overhanging edges, and raw, red, 
bleeding surface discharging a foul smelling, mucopurulent secretion. Several 
small, hard, movable glands were palpable in the axilla. A diagnosis was made of 
carcinoma of the hand with axillary metastases. On July 24, 1922, the hand was 
amputated about midway between the elbow and the wrist, and the axillary glands 
were carefully dissected out. Following this operation the wounds healed smoothly 
and the pain subsided. The patient was discharged on Aug. 18, 1922. The 
pathologic specimen examined by Dr. J. P. Simonds showed a squamous cell 
carcinoma (fig. 21 4) with axillary metastases, carcinoma being found in one of 
the six small glands examined. 

Following discharge the patient went home and felt comfortable for some 
time. The pain practically left him and he gained in weight and strength. Two 
months later, however, he noted a small firm nodule above the medial epicondyle of 
the left humerus; it was not painful and grew slowly for several weeks after 
which it began to grow more rapidly and became tender. There was no corre- 
sponding enlargement in the axilla. A month after the gland was noted and about 
three months after the first operation he again entered the hospital (on Nov. 17, 
1922), and the gland was removed. Microscopic examination (fig. 21 B) revealed 
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2142 ARCHIVES OF SURGERY 
an infiltration of the lymph gland with squamous cell carcinoma; columns and 
whorls of cells with many epithelial pearls were seen. 

He got along fairly well until June, 1923 (that is, for six or seven months), at 
which time a small lump appeared on the medial aspect of the left arm. This mass 
enlarged fairly rapidly and gave rise to a dull aching pain; the patient again 
entered the hospital (on July 22, 1923). The site of the amputation had healed | 
well, and there was no evidence of recurrence. On the medial aspect of the arm, 
however, there was a red mass, the size of a “fist,” which was firm, circumscribed 
at the base and fluctuant centrally. Because of the progressive character and proved 
malignancy of the condition, a scapulohumeral amputation was performed on 
July 24. The specimen showed a tumor mass about 5 by 4 by 4 inches (12.7 by 
10.16 by 10.16 cm.), fairly well circumscribed, hard at the base and with a small 








Fig. 20 (case 21). —Carcinoma of the hand arising from previously norma! skin. 
(Specimen preserved in the Zeit Museum of Pathology, Northwestern University 
Medical School.) 


fluctuant area, the size of a quarter, at the highest point. The old amputation 
scar was in excellent condition. When opened the fluctuant area was found filed 
with a light brown caseous material. Microscopic examination (fig. 21 C) showed 
squamous cell carcinoma. No carcinoma was found in the axilla. The post- 
operative course was smooth, and the patient was discharged on Aug. 12, 1923. He 
died in November, 1925, at the age of 81. There had been no recurrence of the 
carcinoma. 

Case 22.—Mr. J. P., aged 58, a butcher, Wesley Memorial Hospital, service of 
Dr. Van Alstyne, had noted a growth on the dorsum of the right hand for the past 
two years; it had grown slowly but persistently and had produced no subjective 
symptoms; no etiologic factor was known. Lately, it had bled freely and easily 
on slight injury. The mass was excised and the area covered with Thiersch grafts, 
which healed well in place. The patient was discharged with instructions as to 
after care and observation. He was not heard from for several years, when on 
inquiry it was found that he had died from generalized carcinomatosis. 
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GROUP D 

This group includes cases not classed in any other group. Except 
for the age, sex and distribution, little is to be learned from an etiologic 
standpoint. 

Case 23.—Mrs. M. G., aged 79, a housewife, Wesley Memorial Hospital, service 
of Dr. Horn, entered the hospital on June 16, 1913, complaining of a nodular mass, 
the size of a hazelnut, on the dorsum of the left hand. It had been present for two 
years, and no inciting cause could be discovered from the history. During the two 
weeks previous to admission, a sudden accession of growth was noted. Examina- 
tion revealed a nodule, the size of a hazelnut, on the dorsum of the left hand. No 
record was made as to involvement of the lymph glands. The tumor was removed 
from the hand under gas anesthesia. The microscopic section showed a typical 
squamous cell carcinoma of a moderately malignant type, with large epithelial 
pearls and not a great deal of stroma. Masses of round cell infiltration were seen 
throughout. No word has been received from the patient since the operation. 

Case 24—Mr. J. C., Wesley Memorial Hospital, service of Dr. M. Goldstine, 
was admitted to the hospital, on April 18, 1923, for treatment for an ulcerating 
mass, the size of a walnut, on the dorsum of the right hand. It had been present 
for two years, arising from no apparent cause. Several roentgen treatments had 
been given without success. Radium was applied for twenty-four hours. (There 
was no record of the amount of the dose.) Four years and five months later his 
daughter wrote that, “there has been no recurrence or any symptoms of further 
trouble.” 

Case 25.—M. R., aged 77, a farmer, Wesley Memorial Hospital, service of 
Dr. H. M. Richter, had noted a nodule, the size of a pea, on the left side of the 
face and a similar one on the right forearm for about two or three years. They 
were both removed. Microscopic section showed the lesion on the cheek to be a 
basal cell carcinoma and the lesion on the arm a squamous cell carcinoma. 


COMMENT 
ETIOLOGY: AGE 

As with neoplasms in general, the average age of patients with car- 
cinoma of the hand is fairly high. Thus, in 239 instances (tables 4 
and 5) in which the age is noted the general average is 59 years, 58.4 
years for the males and 60.1 years for the females. In each group the 
males and females average about the same. In group A, with some 
specific factor as stimulative agent, the average is only 54.4 years or 
4.6 years lower than the average for the whole series, 9.9 years lower 
than the average for B”, 7.5 years lower than the average for C, 
and only 1.1 years higher than the average for B’ (53.3 years). These 
averages would suggest that although age is a factor the other conditions 
do play a definite role. The age contrast is further emphasized in 
table 4, in which the cases are grouped according to decades and etiology 
Of the 239 cases there are 212 in the decades from forty to seventy-nine, 
with only nineteen below the age of 40, and eight over the age of 79. 
The decade 40 to 49 is made up largely (twenty-four of thirty-seven 
cases) by the large contingent from group A. Also, of the twenty cases 
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under 40, twelve come from group A and six from group D, while 
groups B” and C have only one case each. In group B’ only ten cases 
were found, in nine of which age and sex are given, and these, as noted 
before, average 53.3 years of age; the youngest patient in this group is 
43 and the oldest, 79. I cannot substantiate for the carcinomas of the 
hand the statement so often made for carcinomas of the extremity, viz., 
that those developing on some congenital neoplasm occur at a younger 
age (from 30 to 40) than any others. The majority of the younger 
patients are in the group with some irritative etiology. Thus, there is 
Stahr’s ** case of shoemaker’s carcinoma in a boy of 17, Carnett’s *° 
recently reported case in a young man of 24 following injury from the 
spike of a baseball shoe, and case 17 of a precarcinomatous 
ulcer from an alkali burn in a boy of 18. Roentgen carcinoma, in com- 
mon with carcinomas of irritative or traumatic etiology, occurs in 


TaBLe 4.—The Distribution as to Decades of 239 Cases of Carcinoma of the Hand, 
Exclusive of Roentgen Carcinoma 
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younger persons (from 30 to 50) probably because the incidence of 
exposure is higher among young men. The tendency for malignant 
changes to develop late in roentgen dermatitis, however, explains the not 
infrequent occurrence of carcinoma in older patients. 


SEX 

Males outnumber the females almost 2:1, 154 to eighty-eight or 
65 per cent males to 35 per cent females. The ratio of males to females 
is slightly higher (67:31) in group A than in the other groups. Roent- 
gen carcinoma of the hand occurs almost exclusively in males. 


LOCATION 

The striking predominance with which these carcinomas attack the 
dorsum of the hand and their rarity on the palm or on the volar surfaces 
of the fingers have given rise to considerable speculation (table 5). 
Sixteen cases (5.9 per cent) were found of carcinoma on the volar 
surface of the hand and fingers. Nine of these are from group A, 
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three from group C, and four from group D. As the latter are without 
any data as to etiologic factor the importance of trauma in causing 
palmar carcinoma is evidently great. The marked histologic differences 
between palmar skin and the skin over the dorsum of the hand, par- 
ticularly the thick protective stratum corneum, explain to some extent 
the rarity of palmar carcinoma. One would expect the thick horny 
skin to respond to chronic irritation and scars with a minimum of 
carcinomatous change. In 144 instances in which the sides of the body 
were distinguished, the right hand predominated (eighty-nine to fifty- 
five). This is also suggestive of a traumatic factor. When the neoplasms 
arise from apparently normal skin, the sides are about equal; of twenty- 
five in which data are given there are twelve right and thirteen left. 
The roentgen carcinoma is always on the dorsum of the hand, pre- 
dominately more often on the left than on the right, so that when one 
speaks of the “x-ray hand” it is the “left hand of an old operator” that 
is called to mind. 


SYMPTOMS AND CLINICAL COURSE 


That the carcinomas arising on the hand have a long chronic course 
is attested by the fact that the duration of symptoms, namely, the pres- 
ence of an ulcer, averages from two to three years before the patient 
seeks advice, and even then it is not too late, as a rule, to cure the con- 
dition. Among the patients in group A, the duration averaged 2.6 
years; group B’, 0.95 years; B”, 2.4 years; C, 1.9 years, and D, 2.9 
years. One cannot say, of course, that a malignant condition has been 
present all the time since the patient noted the first changes; however, 
it does appear logical to assume that the condition was malignant from 
the start. Early biopsy specimens may prove puzzling, but this does 
not signify that the specimen in question is not malignant. The study 
of any cutaneous carcinoma convinces one that a great deal depends on 
the number of sections studied. 

Cumston ** and several of the French authors whose theses I have 
reviewed divide the clinical course into two stages, the preulcerative and 
the ulcerative. Obviously, when a malignant condition develops on 
the basis of an ulcer this subdivision cannot be made. In the pre- 
ulcerative stage a small tumor appears usually on the dorsum of the 
hand over a metacarpophalangeal joint. It may start as an induration 
in the skin or as a small scaling nodule intimately incorporated in the 
skin from which it is not definitely demarcated. The skin over the 
nodule may be thin, dry and parchment-like, or it may be hypertrophic 
with numerous gray or rosy-red papillae surrounded by dilated capil- 
laries. The nodule continues to develop, giving rise to few, or no, 
subjective symptoms, unless it is a slight itching. It is only a matter of 
time until the nodule breaks down, either by the formation of crevices 
which refuse to heal or as the scale is removed a reddish shining surface 
is left behind which slowly breaks down. Instead of a definite ulcer 
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the carcinoma may form an exuberant cauliflower-like mass, the surface 
of which is irregular, granular and ulcerous. 

As the ulcer or cauliflower mass grows, it encroaches more and more 
on the surrounding skin, the floor becomes granulating, pinkish or 


TABLE 6.—Statistics on 122 Cases of Carcinoma of the Hand (Exclusive of Roent- 
gen and Radium Carcinoma) in Which Data Are Given as to the Presence or 
Absence of Involvement of Lymph Glands 
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grayish and discharges a seropurulent or even sanguineous secretion 
which becomes malodorous due to saprophytic infection and gangrenous 
changes. Hemorrhage, as in case 18, may be extremely severe. The 
growth invades not only surrounding skin but eventually also the deeper 
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structures, muscles, tendons, bone, etc. The deep invasion as a rule is 
late, and extensive changes may be present in the skin before there is 
much local invasion. This must not be taken to indicate a benign char- 
acter, as the tumor has all the malignant tendencies of the most 
malignant tumors except rapidity of growth. 

The involvement of lymph glands is frequent but occurs late. In 
122 cases in which the lymph glands are noted (table 6), they were 
enlarged in sixty-two cases (51 per cent) and not enlarged in sixty 
(49 per cent). Of the cases in which the lymph glands were involved, 
in thirty-four (55 per cent) the axillary glands alone were affected ; in 
twenty-one (34 per cent) the axillary and epitrochlear glands were both 
affected, and in seven (11-per cent) the epitrochlears alone were 
affected. The axillary glands were involved, therefore, fifty-five times 
in sixty-two cases with glandular involvement. The duration of the 
condition in those cases with and without enlarged glands is about 
equal, i.e., 29.8 and 32.6 months, respectively. I do not know, of course, 
how long glands were present before they were recognized, nor do I 
know that the enlarged glands were due to carcinoma, since the ulcers 
are always infected and enlargement may well be inflammatory. I can 
safely say, however, that glandular involvement occurs late, often after 
two or three years or longer. 

The destructive action of the growth and the presence of infection 
are accountable for the terminal symptoms. Pain may be extremely 
severe, not only from local pressure but also from direct invasion of the 
nerve trunks or enlargement of the axillary glands involving the brach- 
ial plexus. Destruction of the muscles and tendons or inflammatory 
changes lead to marked functional loss in the later stages, and toxic 
symptoms develop from absorption of products from the infected area. 
Generalized metastases, usually to the lungs and liver, occur late. 


PATHOLOGIC CHANGES 


The microscopic picture is that of carcinoma of the skin elsewhere. 
So far as I can ascertain they are almost all squamous cell carcinomas, 
though recently Iwamoto ** reported one of basal cell character occur- 
ring in a scar on the foot, and Hazen and Whitmore ** noted three basal 
cell carcinomas of the hand.** The carcinomas vary in the amount of 
stroma in proportion to the epithelial elements. Inflammatory infiltra- 
tion is present in variable degrees in all. Mitoses are frequently 


37. Iwamoto, M.: Beitrage zur Kenntnis des Narbenkarzinoms, Bitt. ii. allg. 
Path. u. path. Anat. 2:573, 1926. 

38. The Subungual Melanoma or Melanotic Whitlow of Hutchinson (Specht, 
Karl: Ueben das primare subunguale Melanoblastom, Deutsche Ztschr. f. Chir. 
202:390, 1927. Womack, Nathan A.: Subungual Melanoma, Arch. Surg. 15:667 


[Nov.] 1927) may or may not be carcinomatous. These tumors have not been 
included in this report. 
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observed. ‘Tixier ** and Lapeyre *° reported instances of carcinoma of 
the hand in which both tuberculous tissue and carcinomatous tissue were 
present. ‘Tixier’s case developed on the basis of an old lupus; Lapeyre’s 
from a burn. Spontaneous healing in some parts of the ulcer, at times 
practically covering the area with thin, poorly vascularized epithelium 
(Kaufmann,*' Corlette and Inglis **), is followed by renewed growth. 
When the carcinoma has invaded bone, or in cases in which a carci- 
noma has developed from a fistulous tract going down to the bone 
(Erdheim **), tiny spicules of the bone destroyed by the invasion may 
be found in the epithelial pearls of the tumors. The interesting manner 
in which fascial planes offer some resistance to these carcinomas is well 
illustrated in case 18. 

The lesions may be multiple on the same hand or both hands or on 
the hand and some other part of the body. Von Brunn’® noted eight 
cases in which carcinoma of the extremity occurred associated with 
carcinoma of some other structure, and the cases reported (18 and 25) 
are also illustrative, especially case 18 in which no less than four car- 
cinomas were present. Although C. Kaufmann ** suggested direct 
inoculation from hand into eyelid in a case reported by him, this explana- 
tion is difficult to accept. Parker ** reported a carcinoma occurring on 
the face eight years after two fingers were amputatd for carcinoma of 
the hand. This type of multiplicity is interesting, illustrating perhaps 
individual tendencies to the development of carcinoma; however, more 
important clinically are those which occur multiply on the same hand. 
illustrated so well by the roentgen carcinomas. 

The diagnosis depends a good deal on whether the condition. is con- 
sidered at all. Probably the most confusion arises between carcinomas 
and chronic infectious processes with massive granulomatous changes ; 
such as the cases reported by Perkins *° and Carnett.*° Microscopic 
study may not show until later the true character of the condition,** and 


39. Tixier: Epithélioma de la main; greffé sur un vieux lupus, Lyon méd. 
111:738, 1908. 

40. Lapeyre, Noél: Tuberculose et cancer, Presse méd. 22:276, 1914. 

41. Kaufmann, Eduard: Lehrbuch der speziellen pathologischen Anatomie, 
Berlin, W. de Gruyter & Company, 1922. 

42. Corlette, C. E., and Inglis, Keith: Epithelioma of the Hand with Tendency 
to Spontaneous Cure, M. J. Australia 8:250, 1921. 

43. Erdheim, J.: Ueber Knochen- und Bindegewebeinschliisse in Krebsperlen, 
Virchows Arch. f. path. Anat. 191:171, 1908. 

44. Kaufmann, C.: Ueber Multiplicitaet des primaeren Carcinoms, Virchows 
Arch. f. path. Anat. 76:317, 1879. 

45. Perkins, W. A.: Epithelioma of Hand: A Study in Differential Diagnosis 
Between Epithelioma and Endothelioma, California State J. M. 22:448, 1924. 

46. A. E. Hertzler recently reported three tumors of the forearm, which he 
called chromomas and which he believed came from the chromatophores. These 


he compared to the carcinoma reported by Carnett. (Chromoma of the Forearm, 
Ann. Surg. 87:99, 1928.) 
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even then may show its true characteristics only in the metastatic nodules. 
Syphilis and tuberculosis must be considered when one is confronted 
with a stubborn tumor of the hand. The history of long continued 
exposure to the roentgen rays and the presence of a hyperkeratosis are 
suggestive. 

The prognosis for carcinoma of the hand is relatively favorable, 
though this must be understood to mean that it is the slow course rather 
than the lack of invasive power which makes the lesion less to be 
feared. The tendency for multiple growth must also be kept in mind. 
In 225 cases (exclusive of roentgen carcinoma) in which the type of 
operative procedure is given, 113 of the patients were treated by radical 
means, ninety-five by conservative means, while in seventeen conserva- 
tive measures were first tried and later, with a recurrence, more radical 
steps were taken. Briefly, the results are recorded as satisfactory in 
eighty-seven (five year cures, twenty-eight; from three to five year 
cures, twelve; from one to three year cures, seventeen; cures of less 
than one year, seven; no duration given, twenty-three), failure in thirty- 
eight, death from causes other than carcinoma in nine, postoperative 
course not given in ninety-one. If these ninety-one cases are taken 
from the 225, there is a total of 134 on which there is a fair amount of 
information. Thus, is is seen in table 7 that regardless of the type of 
treatment or the type of carcinoma the general percentage of cures is 
65 per cent. Except for basal cell carcinoma, as it occurs on the face, 
I doubt if any other carcinoma can be given such a favorable prognosis. 
Schreiner ** presented some elaborate statistical studies on the prog- 
nosis for malignant growths and showed comparatively favorable 
prognosis (for cancer) of many types, but in considering my figures, it 
must be remembered that all stages of development of the carcinomas are 
included among the figures given, the early and the late, and there is 
still a favorable outcome in 65 per cent. 

The difference in prognosis as shown by table 7 for the different 
groups is instructive. The best prognosis seems to be given in patients 
in group D though here the paucity of data somewhat vitiates the results. 
Although twenty of a total of twenty-four were reported as cured, 
seven, or nearly 30 per cent, were cures of unknown duration. If, as 
in the lower row of table 7, one subtracts the percentage of cures of 
unknown duration, one has left comparable figures for the different 
groups, and these are seen to compare favorably. They all (with the 
exception of group B’) average about 50 per cent cures of known 
duration. 

Group B’ not only is the most unfavorable type of carcinoma to 
occur on the hand but is also evidently one of the most malignant of any 


47. Schreiner, B. F.: A Summary of the Methods and Results of Treatment 
of Cancer, Based on a Study of 3,246 Cases, Acta radiol. 7:419, 1926; abstr., 
Internat. Abstr. Surg. 44:545, 1927. 
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type of carcinoma. Of ten cases the records are complete in six; of 
these, five died from the carcinoma and one from some other condition. 
Group B” has also a rather unfavorable prognosis in comparison to the 
other groups; thus, there are 40.5 per cent known failures and only 52 
per cent cures reported for twenty-seven patients, despite the fact that 
there were 29.6 per cent cures of five years or over recorded. 

So far as the statistics for the different groups are concerned, 
I can say that the carcinomas arising from scars or as the result of 
trauma or infection and those arising from the intact skin have the most 
favorable prognosis, while those arising from some previous growth of 
congenital origin have the worst. 

The prognosis varies somewhat with the type of operative treatment, 
though as it appears more favorable with conservative than with radical 
measures I can conclude only that the more radically treated patients 


TABLE 8.—Contrasting the Results of Radical and Conservative Methods of Treat- 
ment in 122 Cases of Carcinoma of the Hand (Exclusive of Roentgen 
Carcinoma) in Which the History Subsequent to Treatment 
Has Been Given 


Radical Conservative 
Treatment Treatment 
Number of cases... : Et Si bee eR Sae ec d ciate 62 60 
SS aaa . 37 (59.5%) 44 (73.5%) 
5 years or over.. 12 (19.4%) 13 (21.5%) 
in co bs 4s 4005 sn onlee anireecoanen means aeoina 4 ( 6.5%) 7 (11.6%) 
1 to 3 years..... : 7 (11.2%) 8 (13.3%) 
Under 1 year........ ‘ 2 ( 3.3%) 5 ( 84%) 
Duration unknown.... 12 (19.4%) 11 (18.2%) 
Ire me 21 (33.8%) 13 (21.3%) 
Death not carcinomatous... 4 ( 6.5%) 3 ( 5.0%) 


were probably more advanced and had inherently poorer prognoses. 
Table 8 shows the comparative results of radical and conservative 
procedures in all types of cases; there are sixty-two and sixty, respec- 
tively, completely recorded cases in the groups. The radical proce- 
dures gave 59.5 per cent cures, and the conservative, 73.5 per cent. 
Other comparisons may be made directly on the table. Much value 
cannot be attached to these comparative statistics, except so far as they 
emphasize the efficacy of conservative treatment when the condition is 
not far advanced. 

It does not appear that the carcinomas of long duration have a more 
unfavorable prognosis than those of shorter duration. Of course, other 
factors enter in here, such as the degrees of malignancy of the condition 
and the inability t. judge the onset of malignant changes. 

The presence of glandular involvement appears to be a decided 
factor in determining the prognosis (table 6). Despite the fact that it 
has been said that early involvement is often inflammatory and not car- 
cinomatous it would appear to me that often the failure to note 
glandular metastases depends on searching through insufficient material. 
Of thirty-seven cases in which the glands were affected, and the course 
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subsequent to operation was known, the treatment was a failure in 

twenty-one, or 57 per cent, and successful in fourteen, or slightly less 

than 38 per cent. Without involvement of the lymph glands the results 

are favorable in 71.3 per cent and failures in 25.7 per cent. 
TREATMENT 

The relatively favorable prognosis for carcinoma of the hand should 
not put one off one’s guard. Although conservative measures result in as 
many cures as the more radical procedures, the distinction between con- 
servative and radical procedures in this instance is more apparent than 
real in that the underlying principle is the same, i.e., removal of all carci- 
nomatous tissue. Obviously, if this is small in amount and no invasion 
is present, as determined by frozen sectien, a simple excision is all 
that is required ; with a large invasive mass more tissue must be removed 
to accomplish the same result. As far as the carcinoma itself is con- 
cerned, the operation must always be radical. 

It is logical to divide the treatment for carcinomas of the hand into 
two types, depending on the type of carcinoma. These two types may 
be called localized carcinoma, as exemplified by those tumors arising 
from scars or following infection and trauma, from the unchanged 
skin, etc., and generalized carcinoma, such as is well illustrated in the 
case of the roentgen and radium dermatitis. While the rationale of 
treatment is the same in each case the modus operandi differs, and for 
sake of emphasis I believe that the two types should be discussed sepa- 
rately. In the case of the isolated carcinoma the rest of the hand 
presents no lesions which are or may become malignant, except by 
direct extension from the original growth. In the case of the multiple 
type, however, not only may there be several carcinomas present at the 
same time, but there are frequently precarcinomatous lesions which, 
regardless of the removal of the actual carcinomas, can develop into 
malignant tumors. 

Despite the favorable results of irradiation treatment in several of 
the cases here reported and the excellent results of Hazen and Whit- 
more ** with the roentgen rays, not only in cases of basal cell carcinoma 
but also in cases of squamous cell carcinoma, I feel that the use of these 
agents is not indicated in this condition. While it appears that the 
danger of roentgen and radium dermatitis is not great when actual 
treatment is received, I feel that in operative cases surgical intervention 
is the method of choice. In the case of irradiation carcinomas too much 
cannot be said against the use of other irradiation (McArthur,** 
Porter *°) to cure the effects of the first one. 


48. McArthur, L. L.: Injurious Influence of the Use of the Ultraviolet Ray 
on Old X-Ray Burns, Surg. Gynec. Obst. 41:97, 1925. 


49. Porter, C. A.: The Surgical Treatment of Roentgen-Ray Lesions, Am. J. 
Roentgenol. 13:31, 1925. 
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In the case of isolated carcinomas the extent of the surgical excision 
depends on the extent of involvement and the condition of the axillary 
and epitrochlear lymph nodes. Each case is individual. Frozen section 
at the time of operation is the only exact method by which one may 
judge the amount of tissue to be removed. In general, the superficial 
carcinomas involving the dorsum of the hand may be widely excised 
without the necessity of removing portions of tendons or bones. Fre- 
quently, a considerable area of skin is removed by the operation and 
due to the wide separation the edges of the skin at either side cannot 
be brought together; here it becomes necessary to graft skin, which is 
best done by means of pedunculated flaps taken from the abdomen or, 
as discussed later, from the thigh as pocket grafts. While it would 
be preferable for one to raise the flaps and be assured of their vitality 
before applying them, the exigencies of the case do not permit the three 
weeks’ delay necessary for this precaution. Usually, however, a well 
planned flap will survive. Thiersch grafts and free full thickness grafts 
can be used; however, because of the need of great flexibility of the 
skin on the dorsum they are not so suitable as pedunculated grafts with 
subcutaneous fat. 

In case of deep ulcers and large cauliflower growths it is possible at 
times to preserve portions of the hand, such as a thumb and finger, and 
so leave the patient with a useful hand. 

Carcinomas of the nail-bed appear to be especially malignant, and in 
view of the possibility of melanoma should be treated by amputation 
of the finger. 

The presence of glandular enlargement calls for thorough axillary or 
epitrochlear dissection or both. Despite the frequent statement that 
such enlargements are inflammatory in a good percentage of cases, I am 
inclined to look on them all as potentially malignant. The distinctly 
more serious prognosis rendered by the glandular invasion warrants their 
careful dissection if there is any suggestion that they are enlarged. If 
the carcinoma is of such extent as to require extensive operation for 
removal, such as amputation of the hand in which deep invasion has 
occurred, it is well to dissect the axilla regardless of the glandular 
enlargement. Routine axillary dissection is by no means necessary, 
owing to the slow growth of the carcinoma; but it is necessary with a 
process of two or more years’ duration. The chances are that there may 
be an invasion of the lymph glands, and the possibility must be thought 
of carefully. 

In the case of roentgen and radium dermatitis with carcinoma, the 
problem of removal is a more difficult one. The process is usually more 
extensive than it appears at first glance, because of the presence of 
changes in the subcutaneous tissues and blood vessels. The “tendency 
is too conservative” (Porter) and many involved areas are left behind, 
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necessitating future removal. It seems to me that the key to the whole 
question is found in the histories of the cases of roentgen carcinoma. 
It should be remembered that numerous areas are involved, the process 
is generalized over the whole dorsum of the hand, as evidenced by the 
presence of keratoses and telangiectases, and not one area but from two 
to twenty or more spots may develop into carcinoma. The fact that 
recurrence, if it occurs, is usually in some other spot than the one on 
which operation is performed is a comfort and should lead to the correct 
therapeutics. All involved tissues should be removed at one time prefer- 
ably, whether clinically malignant or not. The keratoses may be 
coagulated or desiccated (Pfahler *° has successfully removed hundreds 
from his own hand by electrocoagulation ), though here most surgeons are 
inclined to follow Porter and advise excision in preference. Ulcers and 
larger areas of involvement must be excised, and fingers, if deeply 
invaded, are usually best amputated. 

The necessity of removing a considerable amount of skin from the 
dorsum of the fingers and hand entails some method of plastic covering 
of the denuded areas. Thiersch grafts or free full thickness grafts may 
be applicable in cases in which only small areas require covering. Ii 
large areas, such as the backs of several fingers, are denuded, however, 
a pedunculated or pocket graft is the method of choice. Since the skin 
of the thigh is more nearly like that of the back of the hand, this area 
is preferable to the abdomen. Case 8 and figure 7 illustrate the method 
of covering the backs of several fingers by means of a pocket graft from 
the thigh. 

The question of removing the glands in the case of roentgen car- 
cinoma is a perplexing one. Here the opinion is somewhat divided. 
Many investigators contend that enlarged glands are frequently inflam- 
matory and not carcinomatous. If, however, glandular enlargement is 
present, the wisest course appears to be that of removal. If they are 
not enlarged, it is safe to leave them since there is always the possibility 
that they act as valuable filters of the lymph stream and may remove 
carcinoma cells from it. If they have been removed it is important 
to watch the patient carefully for the development of carcinoma on new 
spots as any protective action which these glands may exert is gone 
(Porter). 

The use of any type of irritant on a hand with roentgen carcinoma is 
absolutely contraindicated. Above all, the further irradiation of the 
hand is to be avoided, particularly with the present popular ultraviolet 
ray. McArthur * especially deplored the use of the ultraviolet ray in old 


50. Pfahler, G. E.: Electrocoagulation or Desiccation in the Treatment of 
Keratosis and Malignant Degeneration which Follow Radio-Dermatitis, Am. J. 
Roentgenol. 13:41, 1925 
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burns from the roentgen ray, despite the contention that the roentgen ray 
and the violet ray are complementary. His own case report and the one 
reported in this paper (case 5) illustrate the dangers of this type of 
treatment.°' Radium, while advised strongly for these cases (F. H. 
Williams **), appears to me to entail too much risk. 


SUMMARY 

Carcinoma of the hand is a condition of the advanced years, occurs 
more frequently in the male than in tlie female and (excepting roentgen 
carcinoma) more often on the right than on the left hand. The major- 
ity of carcinomas are located on the dorsum of the hand. It is con- 
venient to divide these carcinomas into four large groups, depending 
on the etiologic factors present. In group 4 are those arising from 
irritation, trauma, scars, irradiation, etc. 1 have purposely made a sep- 
arate group (A 1) of the irradiation carcinomas because of their large 
number and importance. In group B are those arising from some pre- 
vious growth—B’ congenital and B” acquired; in group C are those 
appearing on the previously unchanged skin, while in group D are those 
cases in which data are too meager to allow classification. If one excludes 
roentgen and radium carcinomas, group A makes up two fifths, and 
groups B, C and D each one fifth of all reported cases of carcinoma of 
the hand. Irradiation would probably account for 30 per cent of these 
carcinomas. All but a very few of the carcinomas are squamous cell 
in type and therefore serious. 

Diagnosis may be difficult even with microscopic section, and the 
clinical course and history are of value in reaching a decision. Many 
granulomatous lesions appear to be in reality carcinoma in which frozen 
section is negative for malignancy. The prognosis is in general favor- 
able for the cases in groups A and C, fair in group B” and very poor in 
group B’. In the case of roentgen carcinoma the prognosis is good, pro- 
viding all involved tissue, whether carcinomatous or not, is removed. 
Conservative measures are usually successful if promptly carried out, 
and radical surgical treatment is needed only in neglected cases, with the 
exception of cases in group B’ in which radical surgical intervention is 
advisable from the start. In the case of carcinoma arising from roent- 
gen dermatitis, in which multiple areas of keratosis are present, it is 
imperative that all keratotic spots are excised regardless of their extent. 


51. The recent experiments of G. M. Findlay in the production of carcinomas 
in albino mice by means of ultraviolet irradiation and the acceleration of the pro- 
duction of carcinoma from the use of tar by concomitant ultraviolet-ray exposure 
are of interest here. (Ultraviolet Light and Skin Cancer, Lancet 215: 1070, 1928.) 

52. Williams, F. H.: Reminiscences of a Pioneer in Roentgenology and 


Radium Therapy, with Reports of Some Recent Observations, Am. J. Roentgenol. 
13:253, 1925. 4 














ENTEROSTOMY IN THE TREATMENT OF GENERAL 


PERITONITIS * 
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The subject of intestinal drainage in intestinal obstruction and 
peritonitis has been much discussed since the work of Victor Bonney * 
in 1910, in which he emphasized the importance of this method of 
treatment. Summers,? MacKinnon,* C. H. Mayo,* Taylor,® Walker,® 
Wilkie,” Long * and Lee and Downs ® have all written of the value of 
high jejunostomy or enterostomy in the treatment for acute intestinal 
obstruction. MacKinnon is so enthusiastic concerning this method of 
treatment that he uses high jejunostomy in treating patients with other 
postoperative conditions in which abdominal distention or paralytic 
ileus are likely to occur; he terms it “complimental jejunostomy.”’ The 
report of Van Beuren and Smith *° and recent experimental work have 
been a signal to stop and consider just what results are generally being 
obtained with drainage of the intestine in obstructions. Van Beuren 
and Smith stated that they were not able to discover definite, incon- 
trovertible proof that enterostomy had lowered the mortality rate in 
cases of acute ileus. We have recently shown that drainage of the 
upper jejunum in dogs will cause death in all cases in from two to five 
days, with changes in the blood chemistry similar to those found in 
high intestinal obstruction.1' Walters, Kilgore and Bollman ** obtained 
similar results in experimental drainage of the duodenum. Drainage of 
the lower ileum does not cause such disturbance. Dogs will live several 
weeks with drainage of the ileum 6 inches (15.24 cm.) above the cecum. 


* Submitted for publication, Jan. 17, 1929. 

* From the Department of Experimental Medicine and Surgery, University of 
Kansas. 
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Whether or not drainage of the upper intestine clinically has any such 
dangerous consequences remains to be determined by future observa- 
tions. Heidenhain** warns that death from inanition may quickly 
result if a high loop of the small intestine is drained. 

An interesting opinion as to the cause of death in general peritonitis 
has been recently expressed by Pringle ** of Dublin. He expressed the 
belief that death in acute septic peritonitis is not, in most cases, due (to 
absorption of the products of the suppurative inflammation of the 
peritoneum, but to intestinal toxemia secondary to paresis of the inflamed 
intestine. In this belief he was supported by Handley,’® who stated that 
the “proximate cause of death in suppurative peritonitis is intestinal 
obstruction. The fatal dose of poison is usually absorbed from the 
intestine above an obstruction and not from the peritoneal cavity.” He 
further stated that if peritonitis does not produce obstruction, the con- 
dition may become universal without being fatal. 

In connection with the aforementioned statement we may refer to 
the opinion of Gatch, Trusler, and Ayers **® who believe that death in 
cases of high intestinal obstruction is due to hypochloremia and dehy- 
dration and not to a toxemia arising from the contents of the obstructed 
intestine. This belief is concurred in by Wangensteen and Chunn.”* 
Bacon, Anslow and Eppler** concluded that death from intestinal 
obstruction is, in the absence of complications, due to toxemia from the 
disintegration of protein which occurs after severe loss of water. They 
expressed the belief that it is the most common clinical example of death 
from thirst. If one accepts the statement that the cause of death in gen- 
eral peritonitis is due to intestinal obstruction, one might further con- 
clude that the cause of death is due to dehydration and hypochloremia. 

It seems logical to believe that if bacteria are absorbed from the 
infected peritoneum, toxins elaborated by such bacteria would also be 
absorbed. David and Sparks *® have recently shown that colon bacilli 
will pass from the normal peritoneum into both the thoracic duct and 
directly into the blood stream. The presence of a plastic peritoneal 
exudate retards this passage, while a transudate does not. These authors 
believe that the severe toxemia associated with general peritonitis must 
be caused in some degree by absorption of bacterial toxins from the 
peritoneum. To prove this they have shown that diphtheria toxin is 


13. Heidenhain, quoted by Hiibener: Beitr. z. klin. Chir. 134:93, 1925. 

14. Pringle, Seton: Lancet 1:869, 1925. 

15. Handley, Sampson: Brit. J. Surg. 12:417, 1924-1925. 

16. Gatch, W. D.; Trusler, H. M., and Ayers, K. D.: Surg. Gynec. Obst. 
46: 332, 1928. 

17. Wangensteen, O. H., and Chunn, S. S.: Studies in Intestinal Obstruction, 
Arch. Surg. 16:1242 (June) 1928. 

18. Bacon, D. K.; Anslow, R. E., and Eppler, H. H.: Intestinal Obstruction, 
Arch. Surg. 3:641 (Nov.) 1921. 

19. David, V. C., and Sparks, J. L.: Am. J. Surg. 88:672, 1928. 
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absorbed by the normal peritoneum directly into both the lymphatics 
and the blood stream. Peritonitis with a plastic exudate retards or 
prevents this absorption, and transudates favor the passage of the toxin 
from the peritoneum. With these experimental results in mind, we 
should hesitate to ascribe death in general peritonitis wholly to the 
toxins developed in the obstructed bowel. It is obvious that this cannot 
be true if dehydration and hypochloremia are the cause of death in acute 
ileus, as suggested by Gatch and others. 

Sampson Handley ?® described a condition which he believed exists 
in most cases of peritonitis in which a section of both the large and 
the small intestines are obstructed by peritonitis of the lower part of the 
abdomen. This he has called “ileus duplex.” To effect drainage of 
this double bowel obstruction he has advocated a jejunocolostomy 
between a loop of the jejunum and transverse colon in addition to a 
cecostomy. He reported four cases of peritonitis following appendicitis 
in which this treatment was used; these cases appeared hopeless to him 
after he had tried the customary treatment with pelvic drainage, 
Fowler’s position, saline infusion, eserine, pituitary and purgatives. 
After his operation, all patients showed a subsidence of distention, 
cessation of vomiting and return of natural evacuations per anum in 
forty-eight hours. 

Pringle ** reported nine cases of peritonitis in which treatment con- 
sisted of jejunostomy, with seven recoveries. Some of his cases he 
considered hopeless when the operation was done. He urged the use 
of this method in cases of “diffuse general suppurative peritonitis of 
the lower abdomen associated with appendicitis, tubal disease, and other 
septic conditions in the pelvis—the cases in which the intestines in the 
pelvis are acutely inflamed and the infection is already spreading 
upwards into the abdomen proper, so that, immediately on opening the 
abdomen, pus is seen lying between the congested coils of small intestine 
without limiting adhesions and, if a hand is passed down into the pelvis, 
a regular well of pus is found in the pouch of Douglas.” 

In May, 1925, Hiibener*° discussed secondary enterostomy in 
peritonitis and ileus, reviewing the German literature up to that date. 
He found that opinions are divided in regard to the cause of death in 
peritonitis and ileus. He further found that there was disagreement 
concerning the value and indications for secondary enterostomy. 
Hiibener was of the opinion that enterostomy should be done in peri- 
tonitis after conservative means have failed to reestablish peristalsis. 
He reported thirty-two cases in which enterostomy was done as a sec- 
ondary operation, in sixteen of which there was some degree of peri- 
tonitis. Of this total number of patients, eight were cured. He 
concluded that secondary enterostomy is often a determining factor 


20. Hiibener, Hans: 
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and never does harm, and he used it in all cases in which operation 
and postoperative management did not cause a return of gut function 
of the intestine. The enterostomy is done, if possible, before any decided 
paralysis of the intestine results. 

Roeder *' emphasized the importance of acute inflammatory obstruc- 
tion of the terminal ileum as a result of appendicitis and peritonitis and 
recommended as treatment early ileosigmoidostomy to drain the dilated 
ileum. Of his twenty-one patients so treated, twenty recovered. 

Our personal experience in the treatment of patients who have gen- 
eral peritonitis with enterostomy has been limited to five cases. These 
cases represent the acute general diffuse type of peritonitis and the type 
designated as acute inflammatory obstruction of the ileum or peritonitis 
of the lower part of the abdomen. The origin of the peritonitis in all 
cases was acute appendicitis. 


REPORT OF CASES 


Case 1.—J. G. K., a man, aged 48, was admitted to St. Lukes Hospital on 
April 4, 1925, in the service of Dr. John G. Hayden. The onset of his illness 
began three days before with acute abdominal pain and vomiting. When admitted 
to the hospital, his abdomen was much distended, and general abdominal tenderness 
and rigidity were marked. Operation revealed a gangrenous appendix with general 
peritonitis extending into the upper part of the abdomen. The pelvis was drained, 
and an enterostomy was done in a presenting coil of small bowel. There was little 
drainage from the enterostomy tube. The general condition of the patient did not 
improve, and he died twenty-four hours later. 

Case 2.—A. G. L., a man, aged 47, was a patient in the Bell Memorial Hospital 
from Dec. 12 to 20, 1925. Two days before admission, his illness began with 
acute pain in the lower part of the back. Later there was generalized abdominal 
pain. A diagnosis of appendicitis of the pelvic type was made after admission to 
the hospital. There was much abdominal distention and prostration. An appendical 
abscess was drained from deep in the pelvis. Free fluid was found in the abdomen. 
Little improvement followed this operation. An enterostomy through the upper 
left rectus muscle was made twenty-four hours after the abscess was drained. The 
intestines were found covered with fibrin. Drainage from the tube was slight. 
There was no improvement in his general condition, and he died four days 
following the enterostomy. Autopsy showed peritonitis throughout the entire 
abdomen. 

CasE 3.—M. J. B., a man, aged 48, was admitted to St. Mary’s Hospital on 
July 21, 1928. His illness began the evening before with a pain in the lower part 
of the abdomen, which grew worse during the next day. He had some vomiting 
and marked diarrhea with ten stools the first day of the disease. On admisison to 
the hospital, there was tenderness of the abdomen. There was slight distention. 
Vomiting, diarrhea and pain abated, and he seemed to improve for several days. 
The leukocyte count dropped from 12,000 to 3,200. On the sixth day of his illness, 
he had a severe pain in the abdomen, with a rapid rise in the pulse rate and 
temperature. It was then realized that a general peritonitis had developed. An 
enterostomy was done by the Witzel method in the first portion of the small 
intestine presenting through an incision in the right rectus muscle. The abdomen 
contained turbid fluid. There was no improvement following this operation, and 
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death resulted fourteen hours later. Autopsy revealed an extensive general 
peritonitis. 

Case 4.—J. D., a girl, aged 12, was admitted to the Bell Memorial Hospital with 
a history of acute abdominal pain and vomiting which began three days before 
presentation. Examination revealed typical symptoms of acute appendicitis. An 
appendix with beginning gangrene and peritonitis was found at operation. The 
wound was drained. About ten days after operation, symptoms of intestinal 
obstruction developed. Enterostomy was done three days later through an incision 
in the left rectus muscle. Drainage from the enterostomy tube was good. The 
third day following enterostomy the bowels moved, and the patient was given a 
soft diet. Drainage tube was removed on the tenth day. Recovery was complete. 
The diagnosis was peritonitis of the lower part of the abdomen and obstruction of 
the small bowel. 

Case 5.—A. L., a man, aged 24, was operated on for a gangrenous appendix on 
Aug. 22, 1928, at St. Mary’s Hospital. He developed peritonitis, and convalesced 
slowly. At the end of two and a half weeks his temperature was normal, and he 
was able to eat a regular diet. Four weeks after operation, he developed some pain 
in his abdomen. This grew worse, and in three days he had definite evidence of 
peritonitis and intestinal obstruction with pain, vomiting, visible peristalsis, a pulse 
rate of 116, a temperature of 102.8 F. and slight distention. An enterostomy was 
done by the Witzel method through an incision in the upper left rectus muscle, 
using the first loop of small intestine that presented. There was free turbid fluid 
in the abdomen, and the intestines were distended and injected. Copious drainage 
of yellowish-brown liquid from the bowel began at once from the enterostomy tube. 
At the end of three days, the bowels moved spontaneously. The drain was removed 
in six days, and the wound closed promptly. He made a complete recovery, and 
left the hospital in good condition. The diagnosis was obstruction of the small 
bowel due to peritonitis of the lower part of the abdomen. 


We have recently made some experimental studies which seem to 
have a bearing on this subject. Experimental peritonitis has been pro- 
duced in dogs by ligating the appendix with tape.2*_ The changes in the 
blood chemistry in these animals simulate those found in acute intestinal 
obstruction. There is an increase in the nonprotein nitrogen and urea 
nitrogen and a decrease in the chlorides (chart 1). We have also found 
such changes in a number of clinical cases (chart 2). Since these chem- 
ical changes are similar to those found in acute obstruction of the upper 
intestinal tract it might be thought that they lend some support to the 
opinions already expressed that the cause of death in general peritonitis 
is due, not to peritoneal infection, but to toxemia from the obstructed 
bowel. To estimate the value of enterostomy experimentally in the 
treatment of patients with general peritonitis, the divided ileum 6 inches 
(15.24 cm.) above the cecum was sutured to the skin in a series of dogs 
at the same time the appendix was ligated to produce peritonitis.** 
This operation did not prolong life. When a similar series of dogs was 
treated with enterostomy in addition to a 1 per cent solution of sodium 
chloride hypodermically, the duration of life after the ligation of the 


22. Orr, T. G., and Haden, R. L.: J. Exper. Med. 48:339, 1928. 
23. Orr, T. G., and Haden, R. L.: to be published in J. Exper. Med. 
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appendix was tripled. Table 2 shows the results of these three series 
of experiments. 

Simple low enterostomy does not prevent the typical changes in the 
blood which occurs in general peritonitis (chart 2). The administration 
of a solution of sodium chloride does prevent these typical chemical 
changes when given in sufficient quantity (chart 3). 


COM MENT 


In estimating the value of enterostomy in the treatment of patients 
with peritonitis, two factors should be taken into consideration: the 
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Chart 1 Chart 2 
Chart 1—Typical changes observed in the blood chemistry of experimental 
general peritonitis. 


Chart 2.—Changes in the blood chemistry of experimental general peritonitis 
are not altered by low enterostomy. 


extent of the peritonitis and its duration. If the entire abdominal cavity 
is involved in the infection with free fluid and if much damage is done 
to the tonicity of the wall of the bowel, it is probable that enterostomy 
will be of little avail. If the peritonitis is chiefly in the lower part of 
the abdomen with obstructive symptoms associated with spasmodic 
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cramps or visible peristalsis as in cases 4 and 5, enterostomy will 
undoubtedly result in much benefit. Enterostomy in cases of peritonitis 
of the lower part of the abdomen with obstructive symptoms is a much 
safer and saner procedure than abdominal exploration with its asso- 
ciated trauma and spread of disease. 


It is our opinion that when any doubt exists regarding the value of 
enterostomy, it should be done. If proper technic is followed, the 
operation has little risk of shock or infection. One cannot depend on 
clinical examination to estimate the viability of the intestine. If the 
intestines possess any remaining peristaltic activity, an enterostomy may 
be the means of saving the patient’s life. It should be done under local 


TABLE 1.—Single Examinations of the Blood in Clinical Cases of Proved General 














Peritomtis 
Blood, Amount per 100 Ce. Carbon 
co on ~ Dioxide 
Total Combining 
Nonprotein Urea Power, 
Nitrogen, Nitrogen, Chlorides, per Cent 
Name Mg Mg. Mg. by Volume Cause 
w.c 69.3 35.0 400 47.5 Resection of cecum with infection 
M.J.B 99.8 51.3 390 5 aad Appendicitis 
J.E 20.0 5.6 400 56.2 Perforated gallbladder 
C.A 66.4 36.4 420 52.0 Perforated duodenal ulcer 
H.C 46.0 24.5 380 34.3 Appendicitis 
M.S 167.0 81.2 460 34.3 Postoperative infection 
J.H 100.0 58.1 


430 45.7 Appendicitis 





TABLE 2.—Average Duration of Life in Experimental General Peritonitis, with no 
Treatment, with Enterostomy and with Administration of a Solution 
of Sodium Chloride 














Number of Average Length 
Dogs of Life 
8 GemarGl DOPMRIES.  o.o.oc ccccscnncervereccawtesesedctnvrcdustccewvetces 41/8 days 
9 GOMER OTTO, TN en. n vc scsnboiverapeccccceucdcesscsece 3 1/9 days 
6 General peritonitis; ileostomy; treatment with 1 per cent solu- 
Ciaah OE: POG GI ov cccncceccs votccncese cdcesceccvtscccecs 10 1/3 days 





anesthesia, preferably through an incision in the upper left rectus mus- 
cle, using the first loop of small intestine that presents itself. When the 
distended bowel is drawn into the wound, it should be emptied of its 
local contents with a trocar attached to a suction pump. If the flow is 
too rapid and soiling is likely to occur, intestinal clamps may be used to 
isolate a section of the intestine. The operation should be done by the 
Witzel method and the catheter drainage tube should be passed through 
the omentum before closing the wound, as suggested by C. H. Mayo. 

While it is doubtful if the toxemia and death in general peritonitis 
is due chiefly to intestinal obstruction, ileus should always be considered 
a complication and given due consideration in the treatment. 

The importance of dehydration and hypochloremia should be recog- 
nized in the treatment of patients with general peritonitis. The experi- 
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mental evidence presented indicates that life may be much prolonged 
by administering large quantities of a solution of sodium chloride. 
















CONCLUSIONS 
1. Sufficient evidence has not been presented to justify the belief 
that the cause of death in general peritonitis is intestinal obstruction 
alone. 
2. Enterostomy is of no value in the treatment of dogs in which 
fulminating general peritonitis has been produced. It is probably of 
doubtful value in such cases in man. 
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Chart 3—The subcutaneous administration of a solution of sodium chloride 
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prevents the typical changes in blood chemistry observed in experimental general 
peritonitis and prolongs the life of animals. 


3. In selected cases of peritonitis of the lower part of the abdomen, 
enterostomy is life saving. 

4. In doubtful cases of peritonitis, enterostomy should be used. 
If proper technic is used, it can do no harm and may do much good. 

5. No treatment for peritonitis should be given to the exclusion of 
large quantities of a saline solution to relieve the dehydration and 
hypochloremia. 
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Postoperative pneumonia, despite the study it has received, remains 
a dreaded complication of surgical therapy. In an assembled table of 
figures from clinics here and abroad, Cutler and Hunt? found that in 
operations on 41,368 patients there was an incidence of pneumonia of 
1.12 per cent, 46 per cent of whom died—a mortality by operation of 
about 0.5 per cent. These figures require explanation, however. The 
apparently low general mortality of 0.5 per cent is greatly increased in 
certain operations, notably those on the stomach, as will be discussed 
later. On the other hand, the high death rate in those cases in which 
pneumonia develops is due to a considerable extent to the association 
of other grave conditions. Among patients who were well and came in 
for an operation of choice and then developed pneumonia Whipple * 
found only nine deaths in sixty-one cases, a mortality of 15 per cent. 

The present study is based on 128 case reports taken from the files 
of the general surgical services at St. Luke’s Hospital for the ten year 
period from July, 1918, to July, 1928. However, as the records were 
less accurate for the earlier part of this time, the five year period from 
January, 1923, to January, 1928, has been used for the estimation of 
morbidity. For these five years, the autopsy protocols as well as indexes 
from the record room have been searched, and a considerable number of 
cases thereby added. Records of pneumonia occurring after operation 
on the lungs and pleura as well as a few cases of pneumonia of the 
terminal type which did not have any connection with the operative 
procedure have been omitted. During this period 10,835 operations 
were performed in the general surgical services, with the exception of 
those done in private cases; pneumonia occurred in eighty-seven cases, 
an incidence of 0.8 per cent (table 1). Among the eighty-seven there 
were fifty-one deaths, a mortality of 59 per cent and a mortality by 
case of 0.5 per cent; the latter figure coincides with that in the table of 
Cutler and Hunt. If the cases in which the pneumonia seemed only a 
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secondary cause of death are excluded, there were twenty-two fatalities 
among eighty-two cases in the ten year period—a mortality of 27 
per cent. 


The cause of postoperative pneumonia remains much discussed, and 
as a knowledge of etiology is the key to prevention, this problem forms 
the crux of our inquiry. The principal theories of causation are: anes- 
thetic, atelectatic, embolic and inhalation. They overlap to an extent. 


Taste 1.—Data of Operations Performed in St. Luke’s Hospital from 
January, 1923 to 1928 








Morbidity, Mortality, 

Pneumonia per Cent Deaths per Cent 
pv 10,835 87 08 51 0.5 
Upper abdominal operations.......... 1,169 31 2.7 23 2.0 
Lower abdominal operations......... 3,248 31 1.0 17 U.5 

Operations for inguinal and ventral 

i dittnot citicesdtnsde<ecseeben 1,794 10 0.6 1 0.06 
ks oc cccceresacctuconss 4,624 15 0.3 10 0.2 








REVIEW OF CAUSES OF PNEUMONIA IN GENERAL 

Some causal and predisposing factors in lobar pneumonia mentioned 
by Cecil*® follow: . . . it is probable that a considerable propor- 
tion of the pneumonia caused by pneumococcus type III and type IV 
is traceable to organisms which the patient has been carrying for some 


time in his mouth. . . . Carriers of virulent pneumococci probably 
play an important part in the dissemination of the disease. ; 
Pneumonia . . . is most common among the poor and badly 
nourished. . . . Fatigue is one of the most important predisposing 
factors, especially when chilling of the body takes place after profuse 
perspiration. . . . exposure to cold of any kind is undoubtedly an 


important factor.” January, February and March show the greatest 
incidence of the disease in New York City. 

3ronchopneumonia is principally a secondary disease. Important 
contributory factors to its development under special conditions are 
inhalation of irritating gases and aspiration of food or other foreign 
particles (Dochez *). 


FACTORS OF POSTOPERATIVE PNEUMONIA WHICH HAVE A 
BEARING ON ITS ETIOLOGY 


In the majority of cases, pneumonia begins within the first two days 
following the operation, as shown in the accompanying chart. In many 
of these cases a tenacious mucus is present in the air passages, and the 


3. Cecil, R. L.: Lobar Pneumonia, in Text-Book of Medicine, edited by R. L. 
Cecil, Philadelphia, W. B. Saunders Company, 1927, p. 15. 

4. Dochez, A. R.: Broncho-Pneumonia, in Text-Book of Medicine, edited by 
R. L. Cecil, Philadelphia, W. B. Saunders Company, 1927, p. 43. 
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patient finds difficulty in expectorating, due in part at least to the pain 
of coughing. There is, however, a definite group in whom the onset is 
late, from the fifth to the twelfth day, for the most part. 

Postoperative pneumonia is lobular in the majority of cases. In only 
three of the thirty-six autopsies in this series was lobar pneumonia 
reported. 

Gas and ether given by the closed method was the anesthetic 
employed in a large proportion of our cases, although there are instances 
of pneumonia occurring after gas and oxygen, ethylene and _ local 
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anesthesia. The observations of the incidence of pneumonia after local 
anesthesia as opposed to that after general anesthesia are particularly 
interesting in a discussion of etiology. In a series of laparotomies 
von Mikulicz® found a slightly higher incidence and mortality in the 
patients operated on under local infiltration. In a series of cases from 
Hochenegg’s clinic, Mandl* did not find a striking difference; local 


5. Von Mikulicz, J.: Die Methoden der Schmerzbetaubung und ihre gegensei- 
tige Abgrenzung, Verhandl. d. deutsch. Gesellsch. f. Chir. 30:575, 1901. 
6. Mandl, F.: Zur Statistik der postoperativen Lungenkomplikationen und 
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anesthesia was favored slightly. It is interesting to read that the prob- 
lem of pneumonia concerned surgeons in the preanesthetic era. In an 
early number of Guy's Hospital Reports, Chevers* described forty- 
seven instances of pneumonia among 153 autopsies on patients dying 
after injuries and operations; according to the writer, this occurred 
in a hospital in which the worst forms of infection were not particu- 
larly prevalent. 






All writers point out the high incidence of postoperative pneumonia 
after laparotomies, particularly those in the upper part of the abdomen. 
Cutler and Hunt,! in an assembled table, found a morbidity of 4.48 per 
cent. In our own series the morbidity after laparotomies, including 
those for inguinal and ventral hernia, is 1.2 per cent as opposed to 0.3 
per cent after other operations, a proportion of 4:1. If upper 
abdominal operations alone are considered, the incidence rises to 2.7 
per cent. Of the twenty-two cases in this series in which the pneu- 
monia is considered the main factor in the fatal issue, laparotomies were 
performed in seventeen, in ten of which the operations were performed 
for peptic ulcer or gastric carcinoma. Elwyn* emphasized the sus- 
ceptibility to pneumonia when operations have been done on the 
stomach, reporting an incidence of 14 per cent, which is twice as great 
as the incidence when operations have been performed on the intestinal 
tract or the gallbladder. 

Operations in the presence of infections of the upper air passages 
carry a much increased liability to pulmonary complications. Whipple ® 
found a morbidity of 15 per cent in patients giving a history of recent 
or concurrent cold, as opposed to the general incidence of 2 per cent or 
less. In this series, seventeen patients had a disturbance of the respira- 
tory tract, usually a cold, at the time of operation. The pneumonia 
began in the first two days in a higher percentage of these patients than 
in those of the whole series. Of the twenty-two deaths attributed 
primarily to pneumonia, seven occurred in this group. 

We have no statistics to prove that a badly taken anesthetic means a 
greater liability to pneumonia, but nevertheless we are apprehensive 
under such circumstances, and many share this feeling. A patient of 
the senior author was operated on for an umbilical hernia. He was a 
stout man with a short neck and did not take a full breath after the 
commencement of the anesthesia. He remained choked up, and died 
on the third day. The clinical diagnosis was bilateral pneumonia. 


7. Chevers, N.: An Inquiry Into Certain of the Causes of Death After 
Injuries and Surgical Operations, Guy’s Hosp. Rep. 1:78, 1843. 

8. Elwyn, H.: Postoperative Pneumonia, Current Researches in Anaesthesia 
and Analgesia III, 1924, no. 2, p. 43. 

9. Whipple, A. O.: More Recent Studies upon the Etiology of Postoperative 
Pneumonitis, New York State J. Med. 26:967, 1926. 
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In studying the fatalities among our cases of postoperative pneu- 
monia, we have been impressed by the number in which sepsis and 
debility have played an important part in the cause of death. Of sixty- 
eight deaths, twenty-two seemed to be due primarily to pneumonia; 
twenty-two of the patients were septic and fifteen were debilitated by 
age, malignant disease and toxemia. There remain nine whose cases it 
seemed impossible to classify. If the whole series is grouped by decades, 
the lowest mortality figure is found in the 21 to 30 age group. It rises 
steadily in both directions. 

Whipple ? showed that the pneumococcus group IV is the common 
organism found in the sputum in postoperative pneumonia. The results 
of examinations recorded in our series are in agreement with this. 

Although occurrence by months does not give an even curve, there 
is a seasonal variation over the period studied. March leads all the 
other months by a wide margin in incidence, and the four month period, 
January, February, March and April, is well in the lead over the other 
two succeeding four month periods. July shows the lowest monthly 
incidence. 





EXPERIMENTAL OBSERVATIONS OF INTEREST 


Coryllos and Birnbaum concluded from their investigations on 
atelectasis that in the absence of compression of the lung by effusion, 
pneumothorax, etc., the condition is always due to the complete occlusion 
of a large or small bronchus. They said that infectious complications 
in the atelectatic area seem inevitable when the occlusion remains com- 
plete for more than seventy-two hours. 

Cutler and Schleuter ** produced extensive pneumonia in the lung 
by the insertion of infected pieces of meat and tonsil into the jugular 
vein. 

Lemon ** showed that solutions dripped into the pharynx of anesthe- 
tized dogs are aspirated into the lungs. The danger is least when the 
subject is in the Trendelenburg position and greatest when the head is 
higher than the body. 

Myerson ** performed bronchoscopy in a series of 100 patients 
undergoing tonsillectomy under general anesthesia. In seventy-nine of 


them he found blood and pharyngeal secretions in the tracheobronchial 
tract. 


10. Coryllos, P. N., and Birnbaum, G. L.: 
the Lung, Arch. Surg. 16:501 (Feb.) 1928. 


11. Cutler, E. C., and Schleuter, S. A.: An Experimental Production of 
Abscess of the Lung, Ann. Surg. 84:256, 1926. 


12. Lemon, W. S.: Aspiration, Arch. Surg. 12:187 (Jan.) 1926. 


13. Myerson, M. C.: Pulmonary Aspects of Tonsillectomy Under General 
Anesthesia, Laryngoscope 32:929, 1922. 


Obstructive Massive Atelectasis of 
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Blake and Cecil* produced typical pneumonia in monkeys by inject- 
ing minute amounts of virulent pneumococci into the trachea. They 


found it impossible to do this by merely introducing the organism into 
the nose and pharynx. 


TABLE 2.—Combined Statistics from New York Hospitals 

















Mor- 
Pneu- Mor- tality of 
monia, tality, Mor- 
Opera- Pneu- per per bidity, 
Hospital Reporter tions monia Cent Deaths Cent per Cent 
St. Luke’s Derby: M. Rec. 89? 582, 3,120 ll 0.3 3 0.1 27 
(1915) 1916 
Roosevelt Booth: M. Ree. 89 : 582, 2,612 23 0.9 7 0.27 30 
(1915) 1916 
New York Bancroft: M. Rec. 89: 1,413 15 1.06 7 0.5 47 
(1915) 583, 1916 
Presbyterian Whipple: Surg. Gynec. 3,719 97 21 25 0.66 26 
(1915-16) Obst. 26:29, 1918 
Presbyterian Oleveland: Surg. Gynec. 1,940 65 3.3 7 0.36 ll 
(1917) Obst. 28: 282, 1919 
Mt. Sinai Elwyn: Current Re- 4,666 133 2.85 
(1921-23) searches in Anesthesia 
and Analgesia ITI, 
1924, no. 2, p. 43 
St. Luke’s Smith and Morton..... 10,835 87 0.8 51 5 59 
(1918-28) —_ — — — — 
EE coccnudbnapbuetesreccetcdntagt 28,306 431 1.52 
CWOPRROUS TOWED d6nccsccccccséneceebhnewen theses bebwitsnccecdscsts 100 0.42 34 
COMMENT 


In the discussion of the etiology of postoperative pneumonia, it 
seems to us that the question of the route of infection, important as it 
is, sometimes receives undue emphasis to the neglect of causes recognized 
as important for pneumonia in general. We have seen that preceding 
respiratory infection, debility and sepsis are frequent in postoperative 
pneumonia as in other types of this disease. We believe that serious 
chilling is an important factor. Who of us, after indulging in exercise 
to the extent of being drenched with perspiration and then falling asleep, 
half covered, in a draft, would not consider it fortunate if he escaped 
pneumonia? Yet the experience of the patient on whom an operation 
has been performed is often comparable. During the course of an 
operation, he is subject to chilling and shock. He perspires freely. 
Recovering in a ward, he often tosses his bed clothes partly away and 
exposes himself to the drafts inevitable in rooms with large windows 
and doors. The increase in incidence of pneumonia in winter and in the 
early spring shows, to our minds, both the influence of cold and changing 
weather and that contagion is transmitted by carriers of virulent organ- 
isms. In a study from Hochenegg’s clinic in Vienna, Mandl ** reported 





14. Mandl, F.: Zur Statistik der postoperativen Lungenkomplikationen und 
iiber erfolgreiche Bestrebungen zu deren Prophylaxe, Wien. klin. Wchnschr. 34: 
214, 1921. 
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that in the winter of 1919-1920 when, on account of the shortage of 
coal, operating rooms and wards were insufficiently heated, there was a 
great increase in postoperative pneumonia. 

When one examines the local causes of postoperative pneumonia, 
the anesthetic itself as the direct inciter is mentioned merely because the 
term ether pneumonia has been so widely used. We know of no evi- 
dence to the effect that it acts other than indirectly as an irritant, causing 
increased secretion. 

Since massive collapse has been recognized, it has been suggested 
that smaller areas of collapse are in reality the condition in many 
so-called postoperative cases of pneumonia (Lee, Tucker and Clerf,*® 
Elwyn ** and Featherstone **). Elwyn ** was led to this belief by finding 
collapse at autopsy in four cases diagnosed clinically as pneumonia. 
Furthermore, he stated that on the day after operation in patients on 
whom a laparotomy had been performed he repeatedly found dulness 
and diminished breath sounds over the whole or part of a lobe, which to 
his mind signified atelectasis. If infection by way of the bronchial 
tubes is added, true pneumonia may develop. 

Coryllos and Birnbaum’ pointed out that while obstruction of the 
bronchus is the determining cause of atelectasis, contributing causes are 
embarrassment of respiratory movement, increased bronchial secretions 
and decrease or abolition of the cough reflex. These conditions are 
found in laparotomized patients. If the plug of mucus is not cleared, 
infection will ensue. 

Whipple ® reported that in only two of his cases coming to autopsy 
had the condition of partial lung collapse been found. In none of our 
cases clinically called pneumonia was massive collapse diagnosed at 
autopsy. It would, of course, be more to the point if the lungs of the 
patients recovering promptly could be examined. It seems reasonable 
to us to believe, however, that areas of atelectasis are the starting point 
of pneumonia in some, perhaps in many, cases. 

Cutler? came to the conclusion that in the majority of cases post- 
operative complications are due to embolism from the operative field. 
He believed the causes of infarction to be: (1) trauma, (2) the mobility 
of the part and (3) sepsis. It has already been pointed out that opera- 
tions on the upper part of the abdomen, where the mobility of the field 
is great, are particularly liable to be followed by postoperative pneu- 
monia, and that sepsis is frequently a part of the condition when this 


15. Lee, W. E.; Tucker, G., and Clerf, L.: Postoperative Pulmonary Atelec- 
tasis, Ann. Surg. 88:6, 1928. 

16. Elwyn, H.: Postoperative Pneumonia, J. A. M. A. 79:2154 (Dec. 23) 
1922. 

17. Featherstone, H.: An Inquiry into the Causation of Postoperative Pneu- 
monia, Brit. J. Surg. 12:487, 1924-1925. 
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complication appears. A further argument for Cutler’s point of view 
is the common occurrence of this complication after a local anesthetic 
and after a general anesthetic, even when given by the most expert 
anesthetizer. 

One of the strongest arguments against the embolic theory as the 
common cause of postoperative pneumonia is its prompt onset in the 
large percentage of cases. While we know that pulmonary emboli 
recognizable as such occur early, experience shows that they are most 
frequent during the second week (Wilson).** In our postoperative 
cases in which autopsy is performed, infarcts are infrequently reported. 

That embolism is, however, an important cause of postoperative 
pneumonia we think is clear. The smaller group of late origin occurs 
at the same period as do massive emboli. By this time, such factors as 
exposure incident to the operation and recovery, inability to cough and 
increased bronchial secretions are no longer effective. 

We believe that infection by way of the air passages is the most 
logical explanation for the larger group of early postoperative types of 
pneumonia, whether or not the pneumonia is engrafted on areas of 
atelectasis. The work of Lemon,’? Myerson ** and Blake and Cecil,’ 
as well as that of others, demonstrates that the bronchial route is a 
possibility. The danger of operation in the presence of an infection 
of the upper respiratory tract and the fact that the organism most 
commonly recovered is pneumococcus group IV, an organism often 
present in healthy throats, are strong evidence that this tract is the 
route of infection. 

Terry *® found that of operations on the lower part of the abdomen, 
those done in the Trendelenberg position are less liable to be followed 
by postoperative pulmonary complications. This, in connection with 
Lemon’s work on dogs, suggests the importance of aspiration. Terry 
was furthermore able to reduce the incidence of pneumonia by painting 
the gums with a bacteriostatic solution preoperatively. 

To our minds, the etiologic factors are somewhat as follows: The 
general resistance, often low because of the poor condition, is depressed 
by chilling and shock. Bronchial secretions are likely to have been 
increased because of irritation by the anesthetic and after operation by 
congestion from immobility and lack of free respiration. After 
laparotomies, particularly, cough is painful and ineffectual. Areas of 
atelectasis may develop. We have, then, both general and local condi- 
tions favorable to lodgment of whatever infectious organisms may have 


18. Wilson, L. B.: Fatal Postoperative Embolism, Collected Papers by the 
Staff of St. Mary’s Hospital, Mayo Clinic 4:727, 1912. 

19. Terry, W. I.: Postoperative Infections of the Respiratory Tract, in Prac- 
tice of Surgery, edited by Dean Lewis, W. F. Prior Co., Inc., Hagerstown, Md., 
1928, vol. 1, chapter 16. 
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been present or aspirated from above. In septic cases, undoubtedly 
the source of infection is often from the primary focus via the blood 
stream, but it would seem that otherwise the route through the air 
passages explains all the facts most satisfactorily in the large group of 
cases of early postoperative pneumonia. 


DIAGNOSIS 


While it is a temptation to attribute an unexplained postoperative 
rise in temperature to pneumonia, it is undoubtedly often overlooked in 
the presence of other grave complications. In thirty-six autopsies in 
this series which revealed pneumonia, the condition was apparently 
unsuspected in twelve. There were also four cases in which the clinical 
diagnosis of pneumonia was made but not confirmed at autopsy. The 
diagnosis in two of these cases was edema and congestion, in one infarc- 
tion and in one metastatic tumor with pleurisy. 


PREVENTION AND TREATMENT 

We would emphasize the following points: Operation should not 
be performed in the presence of infection of the upper respiratory tract 
except in an emergency. In such cases, we believe local anesthesia is 
safer. It is wise to postpone operations of choice in seasons when 
pneumonia is particularly prevalent. A skilfully given anesthetic and 
skilled postoperative nursing care are important in minimizing aspira- 


tion of throat secretions and vomitus. The greatest care should be 


exercised to prevent chilling the patient during operation, in the trip 
from the operating room to the ward and during recovery. Avoidance 
of shock and unnecessary trauma in the operative procedure is impor- 
tant for the prevention of pneumonia as well as for other reasons. 
After the operation, the patient should be turned frequently to prevent 
pulmonary stasis. If the condition suggests the onset of atelectasis, an 
effort can be made by posture and slapping, as described by Gibson,?° 
to dislodge the plug of secretion. 


20. Gibson, C. L.: 


The Educational Value of the Follow-Up, Ann. Surg. 88: 
778, 1928. 








THE AVERAGE TREATMENT OF CANCER 


II. REPORT OF THE STUDY OF THE DEATHS FROM CANCER IN DETROIT 
DURING SIX MONTHS FROM MAY 15 TO NOVEMBER 15, 1927 * 


HARRY C. SALTZSTEIN, M.D. 
AND 

DAVID J. SANDWEISS, M.D. 
DETROIT 


All deaths from cancer occurring in Detroit during the six months 
from May 15 to Nov. 15, 1927 were studied. Data were also obtained 
on all operations for cancer of the breast and alimentary canal at all 
Detroit hospitals during the same period. (Many of these patients did 
not die.) In a few instances, especially in persons with cancer of the 
breast and cervix, the study included those dying during the next six 
months. 

A blank form was devised which contained on the first page the 
information on the death certificate and data about admissions to hos- 
pitals, etc. ; on the two inside pages was listed a series of questions about 
cancer, grouped in eight different regions of the body and arranged for 
(a) precancerous symptoms, (b) symptoms of cancer and (c) signs on 
examination at the time the diagnosis was made. On the back of the 
blank was recorded information about the treatment and the course fol- 
lowing treatment. At the end were a few questions relating to the pos- 


sible control or prevention of this person’s death. The following method 
was employed: 


First, the physician who had signed the death certificate was telephoned, and such 
information about the patient as he had was secured; second, the data obtainable 
from hospital charts when the patient had been treated at any of the hospitals 
in the city (or elsewhere) were obtained, and third, further information was 
obtained from physicians who may have seen the patient before he or she entered 
the hospital. The spirit of cooperation shown by the entire medical profession 
and all of the hospitals was splendid, and all the information asked for was 
given. There was a daily contact with perhaps ten or fifteen physicians by tele- 
phone messages throughout the course of this study. Several physicians made 
house calls on the families of their former patients and aided us in other ways 


* Submitted for publication, Dec. 27, 1928. 


* While these data were being collected, an opportunity to make a survey of 
the facilities available for the treatment of cancer in twenty cities presented itself 
(Saltzstein, H. C.: The Average Treatment of Cancer, J. A. M. A. 91: 465 [Aug. 
18] 1928). When inquiries about similar facts were made, the figures for the 
twenty cities agreed quite closely with those obtained here. This article is pre- 
sented, therefore, as a detailed (although perhaps somewhat incomplete) picture 
of the diagnosis and treatment of cancer in one community, which, unless there is 
some special institute or there are more than the usual medical facilities available, 
will in all probability be duplicated quite generally in the typical American city 

* The data were collected through the Cancer Division of the Department of 
Health in association with the Wayne County Medical Society. 
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to obtain this information. During the six months there were 466 deaths certified 
as having been due to cancer. When the data were finally completed, we had 
information on all but 19 cases, leaving 447 cases for detailed study. 


RESULTS 


The first point on which information was desired was as to how 
accurate the diagnosis of cancer was when the death certificate designated 
that the patient had died of this disease. After collecting all of the data 
on these cases, the examiners were of the opinion that in only 16 
instances, 3.6 per cent, the final diagnosis should not have been cancer. 
These data are supplemented by 225 additional subsequent cases, in 
which 6 diagnoses were changed, so that in 672 deaths from cancer, 22 
final diagnoses were changed, 3.3 per cent (table 1). Many of these 22 
patients had been only briefly observed by a physician during the ter- 


TABLE 1—Changes in the Death Certificate Diagnosis of Cancer in Six Hundred 
and Seventy-Two Consecutive Deaths (Twenty-Two Changes, 3.3 Per Cent) 











1 cancer of stomach changed to ulcer of stomach 

1 cancer of stomach changed to cardiac condition 

1 cancer of stomach changed to peritonitis probably from appendix 

1 cancer of stomach changed to alcoholism 

1 cancer of rectum changed to cardiac condition 

1 eancer of rectum changed to pathologic condition with a diagnosis negative for cancer 
1 cancer of uterus changed to chronic endocervicitis with hypertrophy 
1 cancer of uterus changed to degenerate fibroid 

1 cancer of mouth changed to Vincent’s angina 

3 cancers of liver changed to cirrhosis of liver 

1 cancer of liver changed to hemoplegia following fracture of bone 
1 cancer of pancreas changed to nephritis 

1 cancer of ovary changed to pathologie diagnosis—tuberculosis 

1 


cancer of omentum changed to cardiac condition 
In 225 additional cases, 6 diagnoses were changed: 
1 cancer of stomach changed to cardiac death 
1 cancer of stomach changed to ulcer of stomach—postoperative death 
1 cancer of stomach changed to ulcer of duodenum—postoperative death 
1 cancer of pancreas changed to pancreatic cyst following trauma, with postoperative death 
1 general cancer changed to tuberculous peritonitis 
1 general cancer changed to cardiac death 








minal stage of the disease, and hospital data or other sources revealed 
more detailed information than had been obtained when the death certifi- 
cate was signed. In these 22 cases the most frequent error was the 
confusion of abdominal cancer with a cardiac condition; 5 deaths in 
which the cause was designated as abdominal cancer were finally felt to 
be due to cardiovascular disease—chiefly cardiac failure. Three diag- 
noses of cancer of the liver were finally classified as due to cirrhosis, 
and in two diagnoses of pelvic cancer the hospital records showed tuber- 
culosis in microscopic section. In two cases in which the condition was 
diagnosed as carcinoma of the uterus the diagnosis was changed to 
degenerated fibroid in one and in the other to chronic endocervicitis 
with hypertrophy of the cervix (a postoperative death). A _ far 
greater error lies in those cases in which death supposedly occurred 
because of heart trouble, “old age,” cirrhosis, etc., but in which the real 
cause was cancer. We have no information concerning that error here. 


It has been held to be as large as 50 per cent in all middle-aged persons 
who die of obscure ailments. 
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This left 431 deaths in the original six months studied positively con- 
sidered due to cancer. Of these there were 32 instances in which after 
all data were obtained, the location (organ involved) of the primary 
cancer was different from that which appeared on the death certificate. 
Table 2 indicates this with the changes which were made. The chief 
importance is in the group of cases of general abdominal cancer in which 
on closer investigation the source of the growth was thought to have been 
better determined. 

Table 3 shows the total number of deaths from cancer during this 
six months period, divided according to organs involved as finally cor- 
rected. There were 466 death certificates ; 16 diagnoses were changed, 
leaving 450 deaths from cancer. 


TaBLe 2.—Four Hundred and Thirty-One Cases in Which the Diagnosis of Car- 
cinoma as Marked on the Death Certificate Was Correct, but in Which the 
Site of Origin (Organ Involved) was Changed on Closer Analysis 
(Thirty-Two Changes, 7.4 Per Cent) 


10 carcinomas of stomach changed to 1 carcinoma of breast changed to 
2 carcinomas of liver 1 carcinoma of kidney 
4 carcinomas of rectum 
1 carcinoma of upper abdominal organs* 9 carcinomas of mouth changed to 
1 carcinoma of uterus l carcinoma of stomach 
1 carcinoma of breast 3 carcinomas of lips 
1 general earcinoma* 5 general carcinomas* 


1 carcinoma of rectum changed to 1 careinoma of kidney changed to 
1 carcinoma of stomach 1 carcinoma of stomach 
arcinomas of uterus changed to 6 carcinomas, abdominal. changed to 
1 carcinoma of stomach 1 carcinoma of stomach 
2 carcinomas of ovary 1 carcinoma of rectum 
l earcinoma of kidney 1 carcinoma of uterus 
1 carcinoma of breast 
2 carcinomas of kidney 


* In these cases it was not thought that there was sufficient evidence to warrant a final 
diagnosis of cancer of the particular region of the body designated. 

The data previously indicated were obtained in all of these cases. It 
was finally felt, however, that such cases as carcinoma of the esophagus, 
pancreas, liver, nasopharynx, sarcoma and many of the group named 
general did not offer much from the standpoint of possible control. 
Therefore, in further work these groups may be eliminated. They rep- 
resent approximately 23 per cent of the total. 

In this investigation, the points kept in mind were: first, the collection 
of clinical data about a large number of cases of cancer ; second, the diffi- 
culties encountered in making an early diagnosis ; third, the possibilities 
of popular education in combating the delay between the onset of symp- 
toms and the first visit to the physician and fourth, the effectiveness of 
the treatment. 

It was sometimes difficult to obtain complete data about the early 
history of the illness, but we probably obtained fairly complete data 
about the treatment. We feel that a study of this sort is more valuable 
as an index and a record of the treatment for cancer than anything else. 
Our records have frequently traced patients through several hospitals 



















SALTZSTEIN-SANDWEISS—TREATMENT OF CANCER 2179 


and thus have often been more complete than those any one institution 
would have. 

Since the early symptomatology and the treatment for cancer in the 
different regions of the body vary so tremendously, it was not thought 
of much interest to combine statistics for cancer of the esophagus, uterus, 


skin, etc. Accordingly, cancer in each region of the body will be con- 
sidered separately. 


TaBLe 3.—All Forms of Carcinoma and Sarcoma (Four Hundred and Fifty 
Deaths in Detroit from May 15 to Nov. 15, 1927) 











Number of Per Cent of 
Deaths Per Cent Total Total 
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BREAST 





There were forty-three deaths from cancer of the breast during these 
six months. In one, the data were unobtainable, which left forty-two for 
study. During this time, ninety-five operations for cancer of the breast 
were recorded at all of the hospitals of the city. Thus, subject to errors 
in the method, there are twice as many people being operated on for 
cancer of the breast in a given period of time as die from the disease— 
ninety-five operations and forty-three deaths.* 

Enough patients were operated on to enable us to contrast the various 
hospitals as to grouping, methods, etc. The largest number were oper- 





















1. The chief errors in the method are: Some of the patients operated on in 
Detroit lived outside of the city and hence, probably died elsewhere. From hos- 
pital records, about 10 per cent of the patients operated on in Detroit came from 
out of town. The other error is represented by patients operated on elsewhere and 
subsequently dying in Detroit. This was exactly 10 per cent, so that these errors 
counterbalance each other. 
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ated on in hospital 1—thirty-nine cases, or 41 per cent of the total num- 
ber of operations in the city during the six months. The smallest number 
were operated on at hospital 4, the Receiving Hospital, a free city institu- 
tion. The number of amputations of the breast for cancer does not 
depend on the size of the hospital but on the number of private surgical 
beds and the private surgical practice of the individual.surgeons in the 
hospital.” 

In hospital 1 a considerable amount of concentration of patients was 
apparent, twenty-eight of the thirty-nine having been operated on by three 
surgeons or their associates. Similarly, at hospital 3 eleven of the total 
thirteen operations were performed by two surgeons. At hospital 2, 
thirteen operations were performed by ten surgeons, no one man doing 
more than two operations. At this hospital three radical operations were 
listed, and ten were designated in the records as simple mastectomy or 
semiradical resections. There is a body of medical opinion which holds 
that irradiation can better cope with glandular metastases than can radical 
operations, and according to this opinion, when the axilla is heavily 
invaded, it is better to remove the breast and the glands that are easily 
excised and then use irradiation than to do a primary radical resection. 
In the other hospitals few cases were listed in which anything but radical 
amputations had been done (table 4). 

In the following computations, to the forty-two cases in which death 
occurred during the six months are added thirty-three additional ones in 
which death occurred during the second six months, making a total of 
seventy-five consecutive cases of cancer of the breast in which data were 
complete enough for study. Seventeen of these seventy-five patients 
(22.6 per cent) did not receive treatment (operation) during the entire 
course of the illness. Most of them had refused operation, or when they 
came to a physician the breast was an extensive ulcerating hopeless mass. 
The average total duration of the illness in these untreated patients was 
32.1 months.* Fifty-eight patients were operated on, and their average 
total duration of illness was 41.6 months (9.5 per cent months longer 

than in the untreated patients).* The average duration of symptoms 





2. Saltzstein, H. C.: The Average Treatment of Cancer, J. A. M. A. 91:465 
(Aug. 18) 1928. 

3. Daland found the average duration of 100 untreated patients with cancer 
of the breast to be 40.5 months. Other published figures vary from 27 months to 
48 months (Daland, E. M.: Untreated Cancer of the Breast, Surg. Gynec. Obst. 
44:264, 1927). 

4. These and all similar computations in this study do not take into account 
patients who have not died or who have died of intercurrent diseases. All results 
must be interpreted with this error in mind. It is felt, however, that considering 
the small number of patients who survived more than one or two years after 
treatment, this error cannot have been very large. This applies especially to cases 
of cancer of the cervix. It must also be borne in mind that the number of patients 
who were treated is too small on which to base any conclusions except as they 
indicate general trends. 











TABLE 4.—Operations for Carcinoma of Breast in All Detroit Hospitals from 
May 15 to Nov. 15, 1927, Showing the Number of Operations 
and the Type of Operation 














Bed Radical Semiradical Local 
Hospital Capacity Doctor Amputation Amputation Resection Total 
1 450 A 7 1 
B y - , 
Cc 7 2 2 
D 8 1 
1 
1 
33 2 4 39 
2 387 A 1 
B 2 
Cc ‘i 1 
D 1 
E 1 
F 1 2 
G 1 
H “i 1 
I 1 
J 1 
% 0 10 18 
3 411 A 7 
B 4 
Cc 1 
D 1 
13 13 
4 650 A 1 1 
5 157 A 3 
B 1 
Cc 1 
D 1 
6 6 
6 135 A 2 
B 1 
Cc 1 
D 1 
E ? 
F 1 
7 7 
7 375 A 4 
B 8 
Cc ? 
D 1 
E 1 ea 
F 1 
11 1 12 
s 150 A 1 1 
B 1 
Cc 1 ‘sin ia 
3 1 4 
77 a 14 ¥5 
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before diagnosis in the patients operated on was 9.4 months and in the 
untreated patients, 21.3 months. As nearly as our reports indicated, most 
of the delay must be attributed to the patient, because we have no records 
of patients with cancer of the breast who have been medically observed 
for any length of time, and only a few (four or five) who were advised 
that the lump in the breast should be let alone.® 

Concerning the efficacy of the operation as it was performed and the 
stage in which these fifty-eight patients came for treatment, the average 
postoperative life was 29.6 months (including four postoperative 
deaths). Though several patients died after being free from the disease 
for several years (five had freedom from recurrence for more than 
seven and one-half years), nevertheless in forty-eight of these fifty-eight 
cases (82.7 per cent) the disease recurred within two years of the opera- 
tion. Four died postoperatively; sixteen were not free from recur- 
rences. The average duration of postoperative freedom from recurrence 
in the remaining forty-two cases was 30.7 months * (table 8). 


STOMACH 


The entire number of deaths in patients with cancer of the stomach, 
esophagus, pancreas, gallbladder, liver and upper part of the abdomen 
included 171 of the total 450 deaths, approximately 38 per cent. As 
noted in table 3, 14 cases were classified as cancer of the esophagus, 10 
of the pancreas, 8 of the gallbladder, 9 of the liver and 8 of the upper 
part of the abdomen. Probably several of the cases finally classified as 
carcinoma of the liver and upper part of the abdomen originated in the 
stomach, but we had no way of being sure of this. That left 122 cases 
of carcinoma of the stomach. In nine of these cases data were insuffi- 
cient, so that 113 cases of cancer of the stomach remained for detailed 
study. 

Eighty-six of these 113 patients did not receive treatment (opera- 
tion). They lived on an average of 13.9 months from the onset of the 
symptoms until death. Twenty had palliative operations (gastro- 
enterostomy, exploratory laparotomy, gastrostomy). The average total 
duration of the illyess was less than in those who did not receive treat- 
ment—13.3 months. Seven had radical resections. They lived just six 
and one-half months longer than the untreated patients—the average 
total duration of their illness being 20.4 months.* 

In 105 of the 113 cases information was obtained in regard to the 
duration of the symptoms of cancer before the diagnosis. The duration 
ranges from one month to thirty-six months, the average duration of 


5. This impression was also definitely gained in the survey in twenty cities; 
surgeons uniformly reported that physicians did not usually delay treatment in 
persons with cancer of the breast, but that 75 or 80 per cent of their patients 
already had axillary involvement when they were operated on. It can only mean 
that further lay publicity is necessary in cancer of the breast. 
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symptoms from the onset to the time of diagnosis of cancer being 11.4 
months (table 8). 


A large number of these cases show a long period of medical obser- 
vation before the diagnosis was made. In twenty-six of the 113 cases, 
information was obtained in regard to medical observation before gastric 
cancer was diagnosed. These cases had been medically observed for 
periods ranging from two months to two years before the diagnosis was 
made, the average medical observation being 8.5 months. This contrasts 
with the data we obtained in cases of cancer of the breast in which, using 
similar inquiries, we learned of only four or five cases in 75 studied that 
had been medically observed for longer than one month before the diag- 
nosis was made. 


Few of the total number of patients who have cancer of the stomach 
are operated on. There is a profound pessimism among physicians 
regarding the utter impossibility of diagnosing cancer of the stomach 
soon enough to effect any radical treatment. The early histories in 
these cases were studied with the possibility of earlier diagnosis in view. 

In ninety-six cases in which the information was obtained, eighteen 
(18.7 per cent) gave a history of preceding indigestion and in the remain- 
ing seventy-eight cases (81.3 per cent), the onset started (as near as 
we know) after a period of perfect health. However, of these seventy- 
eight cases in which the onset began after previous perfect health, in all 
but seven (8.9 per cent) the onset occurred with indigestion, of either 
mild or more severe type. In the latter small group (8.9 per cent), the 
onset of cancer was marked chiefly by anemia, weakness or pain in the 
chest, symptoms apparently impossible of diagnosis. It is felt that in a 
large proportion of those cases in which the condition started after pre- 
vious indigestion the diagnosis could have been made soon enough for 
radical treatment, and that in many of those starting after previous good 
health the diagnosis could have been made sooner. The deaths from 
cancer of the stomach make up such a large group of the total deaths 
from cancer (27.2 per cent of the total) that effort here should not be 
worthless. 


Our data show that the clinical picture of mild indigestion, gas and 
discomfort after meals as indicating possible carcinoma of the stomach 
is not appreciated by the medical profession at large in the way that the 
significance of a lump in the breast is appreciated. 

Of the 113 cases studied, table 5 shows the number of patients 
operated on, the type of operation and the length of life postoperatively. 

Thus, seven of the 113 patients (6 per cent) had had radical resec- 
tions. The three who survived this operation lived seventeen months, 
twenty-five months and fifty-two months, respectively, before they died 
of recurrence. It is to be noted also that the average operative mortality 





2184 ARCHIVES OF SURGERY 


from gastro-enterostomy and exploratory laparotomy in cancer is high. 
This has been noted in previous studies. For comparison, the total 
number of operations for cancer of the stomach performed in all the 
hospitals in Detroit during the period of study was collected. The 
material is slightly different, for some of the patients represented in 
table 5 were operated on before May 15 and some of those in table 6 
died after May 15 or outside of Detroit. 

The relatively small number of patients with cancer of the stomach 
who are submitted to radical operation and removal of the growth and 
the attendant high mortality are perhaps not sufficiently appreciated. 
In 1925 and 1926, a total of twenty-eight gastrectomies for cancer of the 
stomach were performed in Detroit; there were thirteen deaths, an 
operative mortality of 46.3 per cent.? The survey previously mentioned * 


TaBLeE 5.—Total Operations Performed on One Hundred and Thirteen Patients 
with Cancer of the Stomach Who Died in Detroit from 
May 15 to Nov. 15, 1297 











Total Post- Months of Postoperative Life 
Number of operative - a ~ 
Type of Operation Cases Death 2 4 8 9 17 18 pas) 52 
Rin cccnaiubidctincsioces 7 4 om _ - int 1 ai 1 1 
Gastro-enterostomies.......... 9 6 jon 1 1 es a 1 et es 
Exploratory operations........ 10 6 3 we 1 ms 
GOSS Scsiccccscccevcccss 1 0 pa ue ee 1 





TABLE 6.—Number of Operations for Cancer of the Stomach Performed at All 
Detroit Hospitals from May 15 to Nov. 15, 1927 








Postoperative Postoperative 


Total Recovery Deaths 
a inccndiathedeidbeccxesccdatduseenteves 4 3 1 
Sr nnd nkocecccssccétctne covcesecs 15 7 8 
APOC RCOLT TROT OCRTEG 0.0.00 ccccccscecnccevceese 13 4 9 
32 14 18 





showed that during 1927, in seventy-five hospitals in nineteen cities 
sixty-seven gastrectomies for cancer were performed. Twenty-seven 
of these patients died following operation, a mortality of 40.3 per cent. 
In both of these estimates, the number of gastrectomies for cancer is 
about 6 per cent of the total mortality from cancer of the stomach.’ If 
the 40 per cent operative mortality is substracted, not more than 4 per 
cent of the total number of persons with cancer of the stomach have the 


6. Saltzstein, H. C.: Further Experiences with Publicity in Cancer, J. A. M. 
A. 89:1541 (Oct. 29) 1927. 

7. In Detroit, during 1925 and 1926, there were 717 deaths from cancer of 
the stomach; in 28 of the cases (5.5 per cent) gastrectomies were performed. In 
nineteen cities, the estimation being based on Detroit’s population and death rate 
from cancer of the stomach (excluding cancer of the esophagus, pancreas, etc.), 


there were 1,072 deaths from cancer of the stomach and 67 gastrectomies, 6.1 
per cent. 
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chance of cure which operative recovery from gastrectomy for cancer 
represents. 


RECTUM AND COLON 


There were nineteen deaths from cancer of the rectum during the six 
months. The hospitals recorded five radical excisions with three opera- 
tive deaths during this period. There were twelve deaths from cancer 
of the colon, exclusive of cancer of the sigmoid; during this time, four 
radical resections and three operative deaths were recorded. Fifteen 
deaths occurred from cancer of the sigmoid, with eight operations and 
four recoveries—a higher percentage than the others. Thus, during the 
time when there were forty-six deaths from cancer of the colon and 
rectum, there were eighteen radical resections with eight operative 
recoveries. 

Table 7 shows the number of deaths from carcinoma of the rectum 
and colon and the number of radical operations, with the results 


TaBLE 7.—Experience with Radical Surgical Resections for Cancer of the 
Alimentary Canal in All Hospitals in Detroit 
from May 15 to Nov. 15, 1927 * 








Total Deaths Total Total 
From 5/15 Number Number Total 





to11/15 of Radical of Opera- Hospitals 
Health Dept. Resec- Operative tive r A ‘ 
Statistics tionst Recoveries Deaths* 1 2 3 4 5 6 7 8 
Stomach 122 4 3t 1 2t 1f1 me: 
Colon 12 4 1 3 1f1 ‘ os - ow i 1 1 
Rectum 19 5 23 3 3 - 1% -_ os 1f oe ee 
Sigmoid 15 G 53 4 131 1 231 oe 1 13 ee 1 





* Total radical resections, 22; total operative recoveries, 11; operative mortality, 50%. 
+ Includes gastrectomy and resections of the rectum and colon; not palliative operations. 


t Operative recovery. 
obtained. Although proportionally many more radical operations were 
attempted in cases of cancer of the colon and rectum than in those of 
cancer of the stomach, nevertheless the cases are still too few and too 
scattered for the best results to be obtained. There were three resec- 
tions of the rectum at hospital 1 with three deaths, and two resections 
of the sigmoid at hospital 3 with one death. Otherwise, the figures are 
all ones. 

Several patients came to operation with signs of peritonitis or 
obstruction, having been in fair health before the operation. The 
impression gained was that mild flatulence, constipation and lower 
abdominal colics, as symptoms of cancer of the large bowel are not 
generally appreciated. One patient was in the hospital for observation, 
discharged, then readmitted the next week and operated on, extensive 
peritoneal metastases being found. In four cases, the cancer had per- 
forated the wall of the intestine, causing peritonitis at the time of 
operation. One of these pointed in the pelvis and was drained vaginally, 
the cancer being found only post mortem. 
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The clinical data in these cases of carcinoma of the colon and rectum 
are interesting from the standpoint of medical observation before diag- 
nosis and the type of operation done; however, this will be analyzed 
later after reports of more cases have been collected. 


LIP AND LARYNX 


Only six deaths from cancer of the lip occurred during the six 
months period. One patient had received escharotic treatment, with 
freedom from recurrence for three months. Another lived two years 
after escharotic treatment. Three had had local excision with or with- 
out external irradiation. There was from one to two years postoperative 
freedom from recurrence. One had freedom from recurrence for four 
years following diathermy resection. 

In two of the foregoing cases, notes by the pathologist indicated that 
the excision was not wide enough. Nothing further had been done 
in either instance. Patients with cancer of the lip lived longer with 
recurrence than did any other group, and some of them had repeated 
operations. 

Seven cases of cancer of the larynx were reported. Operation was 
not advised in any of these cases. The condition in all was considered 
hopeless at the time of diagnosis. 


CERVIX 

It is more difficult to obtain data covering the average treatment for 
cancer of the cervix becatse the irradiation treatment varies consider- 
ably, and hospital reports do not record the entire treatment as they do 
for one operation for cancer of the breast, for example. 

To the reports of the sixty-four patients who died during the six 
months, thirty-six are added in which the patient died during the 
second six months, making a total of 100 consecutive cases in which data 
were complete enough for analysis. Twenty of these 100 patients died 
without having had any treatment which might have been curative 
(operation or irradiation). The average duration of life of these 
untreated patients was 17.5 months. In sixteen in whom abdominal or 
vaginal hysterectomy was performed and who died subsequently, the 
average total duration of illness was 24.8 months. In fifty-five patients 
who had received irradiation treatment, the average duration of the 
entire illness was 25.2 months. Thus, in this study of deaths, the patients 
treated lived six or seven months longer than those untreated.* Of the 
remaining nine patients, six had cauterization or amputation and no 
other treatment and three had abdominal exploration only; in three 
others, data about treatment were not obtained. 

Regarding the effectiveness of the treatment, the average duration of 
life after treatment (irradiation or radical operation) was 14.2 months: 
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59.1 per cent died within one year, and 85.9 per cent died within two 
years. 


A more accurate measure is how long after treatment the patient was 
free from recurrence, for if the disease recurs immediately and the suf- 
fering continues, nothing much has been accomplished by the treatment. 
Of the seventy-one patients who had either received irradiation or in 
whom a hysterectomy had been performed, thirty-one, or 43 per cent, 
either died following operation (one died shortly after irradiation) or 
had no freedom from symptoms following treatment. Eight, or 11.1 
per cent, had doubtful freedom. In the remaining thirty-two (45 per 
cent) who were relieved following treatment, the average freedom 


Tasie 8.—Summary of Results of Treatment of Cancer * 











Stomach Breast Cervix 
cx - co A = 
Num- Radical Num- Num- Radical Irra- 


ber Un- Resec- ber Un- Opera- ber Un- Opera- dia- 
treated tion treated tion treated tion tion 

2. Tee PUD GE GMB ics viccctccsccceurice 86 7 17 58 20 16 55 
. Average total duration of illmess......... 13.9 20.4 32.1 41.6 17.5 24.8 25.2 
Mos. Mos. Mos. Mos. Mos. Mos. Mos. 


i) 


3. Average duration of symptoms before 
BEEN. Kicniwes ceccetecbessessoausntbats 105 cases 
11.4Mos. 21.3Mo.94Mo. 10.3 10.9 9.3 
4. Medical observation before diagnosis..... 26 cases Less than Data not obtained 


8.5 Mos. 1 month 





Duration of Life After Treatment 
GS. Postoperative GeatAAs ...ccccsevccecisvseces 4 4 4 1 
6. Died within 1 year following treatment... oe 26-44. 3% 42-59.1% 
7. Died within 2 years following treatment.. ‘ 39-67.2% 47-85.9% 
8. Average total duration of life after treat- 
Sere <4 bitescameene teow ine 29.5 Mos. 14.2 Mos. 
Average total duration of life after treat- 
ment, excluding postoperative deaths... aa 31.7 Mos. 15.3 Mos. 
Freedom from Recurrence After Treatment 
9.No freedom from recurrence; postoperative death or 
recurrence within one month following treatment..... 16 31-43.6%, 
Doubtful freedom from recurrence...................+-.. 0 8-11.1% 
10. Recurrence within 1 year following treatment........... 39-67 .2% 46-84.5% 
11. Recurrence within 2 years following treatment.......... 48-82.7% 69-94.F% 
2. Average freedom from recurrence following treatment 22.2 Mos. 5.4 Mos. 
Excluding those who were not free from recurrence..... 30.7 Mos. 12.2 Mos. 





* From analysis of all deaths in Detroit during six months to one year. Subject to the 
error of not including persons who have not died. 





before suffering began was twelve months. In 84.5 per cent the cancer 


recurred within one year and in 94.5 per cent, in two years.* 

Just why there is such a poor showing as regards the results of 
treatment for carcinoma of the cervix is not certain. Probably most 
of the reason is that the patients come so late for treatment. The aver- 
age duration of symptoms before treatment was 10.2 months (10.9 


months in the patients operated on and 9.3 months in the patients given 
irradiation ) .* 


8. Purposely, further comparisons between the patients operated on and those 
given irradiation were not attempted since the numbers are not large, and the 
factors are probably too variable. 
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From his statistical study of the cases at Johns Hopkins Hospital, 
Martzloff concluded that for epidermoid cancers of the cervix “a dura- 
tion of symptoms exceeding eight months is sufficient to put the patient 
beyond the scope of an operative cure;°® this probably holds true for 
irradiation therapy except in a small percentage of cases—at least 
with the quantity of radium usually available. Obviously, if 
the average duration of symptoms before diagnosis is nine or ten 
months and the case is hopeless if the duration of symptoms is beyond 
eight months, not many cures can be expected. Yet it is authoritatively 
stated that 30 per cent of patients with carcinomas of the cervix can 
be cured. Symposiums and discussions about the treatment for cancer 
of the cervix are apt to center about radium versus surgery in early 





so-called operable cases. It is not always apparent how small a per- 
centage of the total cases this group represents. 

The problem here concerns both the medical profession and the laity. 
We did not obtain data accurate enough for statistical analysis relating 
to medical observation of cancer of the cervix before the diagnosis was 
established, but the delay in medical observation is much greater and 
more frequent than is the delay in the recognition of a lump in the 
breast. 

Lay education is difficult, for newspapers and the mixed audiences 
before whom addresses are given will not tolerate much discussion about 
“spotting,” “discharge,” etc., however gracefully the facts are put. 
Perhaps systematic brief addresses before all of the Women’s Clubs 
or extensive circularization would accomplish more.*° 


SUMMARY 


1. In a study of deaths from cancer occurring during six months, it 
was felt that 3.6 per cent of the patients certified as having died of 
cancer had died of some other disease. 

2. In another 7.4 per cent, the site of the primary organ involved 
was changed. 

5. Twice as many persons were operated on for cancer of the breast 
as died of the disease. 

4. The concentration of cases of cancer of the breast for operation 
as well as the type of operation varied in the different hospitals. 


5. Seventeen of seventy-five patients who died of cancer of the 
breast (22.6 per cent) were not operated on. 








9. Martzloff, Karl H.: Cancer of the Cervix Uteri, Surg. Gynec. Obst. 47: 
183 (Aug.) 1928. 

10. Since this was written, it has been learned that the American Society for 
Control of Cancer is now engaged in extensive distribution through women’s clubs, 
the Y. W. C. A., the Metropolitan Life Insurance Company and other organizations 
of circulars containing pertinent facts about cancer of special interest to women. 
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6. The average duration of symptoms of cancer of the breast before 
operation was 9.4 months. 


7. There was no marked delay in medical observation in cases of 
cancer of the breast. 


8. In fifty-eight operations in patients with cancer of the breast, the 
average postoperative life of those who died was 29.5 months. Five 
lived more than eight years after operation, but 82.7 per cent had recur- 
rence within two years. 

9. The average total duration of illness of eighty-six untreated 
patients with cancer of the stomach was 13.9 months. The total dura- 
tion of illness of twenty patients who had palliative operations (gastro- 
enterostomy and exploratory laparotomy—gastrostomy) was 13.3 
months. The total duration of illness of seven who had radical resec- 
tion (dying subsequently) was 20.4 months. 





10. In 105 patients with cancer of the stomach, the average duration 
of symptoms before diagnosis was 11.4 months. 


11. In twenty-six of these cases in which the information was 
obtained, there was medical observation on an average of 8.5 months 
before diagnosis. 


12. In 18 per cent of the cases of cancer of the stomach the onset 
occurred after previous indigestion. The remainder started as suddenly 
appearing indigestion in a middle aged person otherwise in good health. 


13. The clinical picture of mild indigestion, gas, etc., as indicating 


possible carcinoma of the stomach, is not appreciated by the medical 
profession at large. 


14. In few (about 6 per cent) cases of carcinoma of the stomach is 
radical operation performed. The operative mortality is high. 


15. In cases of cancer of the colon and rectum the number of opera- 
tions is high compared to the total number of growths. The cases are 
quite scattered and the operative mortality, especially of rectal cancers, 
is high. 

16. Twenty of 100 patients with carcinomas of the cervix did not 
receive irradiation or radical surgical treatment. 


17. The average duration of symptoms before diagnosis was 10.2 
months. 


18. Of seventy-one patients with cancer of the cervix who died, 
the average length of life after operation or irradiation was approxi- 
mately fourteen months. Forty-three per cent of these were not free 
from symptoms following treatment, and an additional 11 per cent had 
doubtful freedom. In two years 85.9 per cent had died, and in 94.5 
per cent the growth had recurred. 
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CONCLUSIONS 
This study has left the following impressions : 


1. When evaluating any treatment for cancer, it is important to con- 


sider the average duration of life of the untreated patient. 


2. In this series of deaths from the disease in Detroit (which prob- 


ably represents an average situation), there does not seem to have been 
a great amount of benefit from treatment. The reasons are various: 
chiefly, most patients come for treatment too late, when the growth is 
already fixed and hopeless, and cases are too scattered to allow for the 
proper experience in their handling. 

3. About 20 per cent of the persons who died from cancer of the 
breast had not been operated on. Twenty per cent of those who died 
of cancer of the cervix had not been operated on or received irradiation ; 
95 per cent of those who died from cancer of the stomach had not had a 
radical resection; that is, these persons had run the entire course of the 
disease without having had any treatment which might have been cura- 
tive. If this is an indication of the general situation, it is too much to 
expect that efforts at publicity in the control of cancer will show great 
statistical proof of improvement, but it must be an indication of the need 
for further efforts of a consistent nature over a long period. In the 
matter of popular education for the control of cancer, the surface only 
had been scratched. 

4. The clinical picture of mild abdominal indigestion in persons past 
middle life as due to possible cancer of the stomach or bowel is not 
recognized. Few cancers of the alimentary tract are radically resected, 
and the postoperative mortality is high. 

5. The average results of the treatment for cancers of the cervix are 
not good. 

6. Deaths due to cancers of the lip and skin constitute a relatively 
small proportion of the total deaths, and, accordingly, these cancers 
should not be considered a major problem in the control of cancer. 

7. Chiefly because of the relatively few patients with cancer treated 
by any one physician and the inherent difficulties in a follow-up service, 
it is felt that end-results in general are not so well known as they should 
be. A central follow-up bureau embracing all institutions and persons 
in the city who treat cancer would register each year about 200 patients 
with cancer of the breast who had been treated, 100 with cancer of the 
cervix, and forty or fifty with carcinoma of the alimentary canal who 
may have had radical treatment. This is thought feasible. 








VASODEPRESSOR SUBSTANCES IN THE LIVER 
AFTER OBSTRUCTION OF THE COMMON DUCT * 


I. S. RAVDIN, M.D. 


PHILADELPHIA 


For several years, it has been known that extracts from the liver 
have a depressor action when injected intravenously. Vincent and 
Sheen ' showed this in 1903. They also demonstrated that the presence 
of choline in the extracts was insufficient to explain the effects obtained 
after intravenous injection, since in atropinized cats a marked depressor 
action was still obtained. It was not until the publication of the work 
of Best, Dale, Dudley and Thorpe ? that the vasodepressor action of liver 
extracts could be definitely attributed to histamine and choline. These 
workers obtained histamine and choline as pure salts and chemically 
identified and physiologically assayed them. 

Ever since operation was first resorted to for the relief of obstruc- 
tion of the common bile duct, a certain percentage of the patients have 
died from a vasomotor collapse occurring some hours after the opera- 
tion. Clinically, this condition has been known as “liver shock.” The 
condition of shock which is brought on during the operation and which 
belongs to the realm of surgical shock in general is not included in this 
definition. It may be that the mechanism of this is, in certain aspects, 
similar to that known as “liver shock,” but further than this it is not 
related. The exact time of appearance of the symptoms after operation 
varies in hours, but it always occurs after the recovery from the effects 
of the anesthetic and the actual surgical procedure. The condition has 
been observed after a variety of procedures practiced for relief of the 
obstruction. It occurs after the common duct has been drained with 
or without removal of the obstruction. It occurs after mere drainage 
of the gallbladder for relief of the obstruction. It has been observed 
after the use of general or local anesthesia. The mere relief of the 
increased ductal pressure suffices to cause its appearance in a definite 
proportion of cases. The patient is apparently doing well, when sud- 
denly the phenomena, commonly associated under the name “shock,” 
are exhibited. 

Many explanations have been offered for its occurrence, but as yet, 
a fully satisfactory explanation has not been forthcoming. The explana- 

* Submitted for publication, Jan. 26, 1929. 

* From the Departments of Physiology and Surgery, University of Edinburgh 
and the National Institute for Medical Research, London 

1. Vincent and Sheen: J. Physiol. 29:243, 1903. 

2. Best, Dale, Dudley and Thorpe: J. Physiol. 62:397, 1927 
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tion of Ransahoff,* who believed that shocklike states during and after 
operations involving the common bile duct are due to sudden stretching 
or pulling forward of the structures in the gastro-hepatic omentum, 
thus constricting the portal vein, is not adequate. Although this might 
perhaps account for shock occurring during operation, it could not 
account for its appearance several hours later in a patient who previ- 
ously had exhibited no evidence of it. It also fails to account for the 
appearance of this condition when only the gallbladder is drained, fre- 
quently under local anesthesia, and the common duct has not been 
handled. 

Heyd* and others have, at various times, mentioned the fact that 
this condition is in many ways similar to anaphylactic shock, and this 
similarity has been observed by many writers. It was supposed that the 
relief of the obstruction permits the entrance into the blood stream of 
certain products which are toxic to the patient, but this theory does not 
make known the method by which sensitization of the patient takes 
place. 

The sudden appearance of the symptoms, so similar to those seen 
after the injection of histamine, suggested the presence of a substance 
having a histamine-like action which, with the release of the obstruc- 
tion, gains access to the blood stream. It seemed that, among other 
things, an attempt should be made to ascertain whether or not during 
obstruction of the duct an excess of depressor substances is formed 
which might, with the release of the obstruction, be liberated. This 
paper is concerned with this aspect of the problem. 

Rous, Larimore, McMaster, Elman*® and others have shown that 
complete obstruction of the common bile duct causes complete hepatic 
secretory suppression, after a variable period of time, depending on 
whether or not the gallbladder is functioning. In the dog, the liver 
continues to secrete until the pressure in the duct reaches from 280 to 
330 mm. of the bile itself. At this pressure, which occurs relatively 
early in dogs in which the gallbladder has been removed, the hepatic 
parenchyma has been compressed and the portal circulation has suffered 
to such an extent that a marked retardation of the portal flow results. 

The retardation of portal flow can be graphically illustrated in 
experiments in perfusion of the liver through the portal vein, during 
which the common duct is obstructed and free. During the period of 

3. Ransahoff: Ann. Surg. 48:550, 1908. 

4. Heyd: Surg. Clin. N. Amer. 3:373 (April) 1923. Heyd and Killian: 
The Liver and Its Relation to Chronic Abdominal Infection, St. Louis, C. V. 
Mosby Company, 1924. 

5. Rous and Larimore: J. Exper. Med. 32:249, 1920. Rous and McMaster: 
Ibid. 34:75, 1921. Elman and McMaster: Ibid. 44:151, 1926. MacMaster and 
Elman: Ibid. 44:173, 1926. 
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obstruction, the rate of perfusion will diminish as the pressure of the 
intrahepatic duct increases, and with the release of the obstruction an 
increase in the rate of perfusion occurs. 

The early period at which hepatic secretory suppression occurs in 
animals in which the gallbladder has been removed is due to the anatomic 
structure of the liver. Its dense, fibrous capsule does not permit of 
rapid distention. In an organ composed mainly of cells as the liver is, 
there is not sufficient space for extensive expansion when the ducts are 
occluded without encroachment on the parenchyma and the vascular bed. 

The increased intra-acinar pressure causes damage to the liver cells, 
but the portal retardation contributes still further to this and may be 
the more important factor. Rous and Larrimore * have shown the effect 
of portal retardation in rabbits. In these animals, replacement of the 
damaged parenchyma with connective tissue occurs within a relatively 
short time, while in the dog and in man this is long delaved; in them 
we have found a progressive parenchymal degeneration resulting in death, 
as a rule, before extensive cirrhosis appears. 

It may be that damage to the cells either liberates certain toxic sub- 
stances or further elaborates them, or that the cells store these and the 
restoration of the normal blood flow carries them out of the damaged 
cells into the circulation. This theory is based on the knowledge that 
“hepatic shock” is not observed in a patient as long as the obstruction in 
the common duct exists, but occurs only after the release of the obstruc- 
tion. Whether during the period of obstruction the liver stores the sub- 
stances through an inability to detoxify or excrete them, or whether they 
are the result of cell destruction is questionable. 

In the discussion of their work, Best, Dale, Dudley and Thorpe wrote 
as follows: 


Histamine being either present as such in the living cell, or released therefrom 
at the moment of death, questions of great interest arise as to the manner in 
which it is held by the protoplasm during life, and prevented from producing its 
intense physiological action. It may be there only potentially, in the form of some 
inactive precursor. On the other hand, it is conceivable that histamine is present as 
such in the cell interior, being prevented from leaving it so long as the cell mem- 
brane is physiologically intact, and that it produces its action only if some stimulus 
or injury causes its escape into the extra-cellular fluids. On these points we have 
no evidence, and it may be very difficult to obtain it. 


The release of the obstruction of the duct relieves the portal stag- 
nation which has existed, abundant evidence of which is seen in attempts 
to form a collateral circulation. The liver cells, already severely dam- 
aged, are subjected to a rapidly increasing hyperemia and a more gradu- 
ally increased portal flow after the initial effects of the hyperemia have 


6. Rous and Larimore: J. Exper. Med. 31:609, 1920 
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disappeared. In some cases this is delayed for several hours, depending 
on how rapidly the liver empties itself of the stagnant bile, “white” or 
otherwise, which is pent up in the dilated bile ducts. Pathologic exami- 
nation of the liver of patients who have died from “liver shock’’ shows 
extensive cell injury and evidences of varying degrees of autolysis. 


EXPERIMENTS 


Five healthy dogs were operated on in the Laboratory of Surgical Research 
of the University of Edinburgh. The common duct was ligated doubly and 
divided between the ligatures, the distal end of the duct being buried so as to pre- 
clude any reformation of the duct continuity. The gallbladder was then removed 
he anesthetic used was ether, and careful aseptic technic was practiced. After 
operation the dogs were kept on the routine laboratory diet, consisting of carbo- 
hydrates, protein and a salt mixture. They were killed at varying periods. The 
liver was immediately chopped into small pieces and placed in 95 per cent alcohol. 
There was no chance of contamination, and at no time did more than five minutes 
elapse between removal of the liver and the placing of it in alcohol. This precluded 
any changes occurring in the liver tissue after death, even though Best, Dale, 
Dudley and Thorpe’ stated that “we have found no evidence that the proportion 
of free histamine increases in the period immediately following the death of the 
animal.” The same procedure was carried out in the extraction of normal liver 
Tissue 


The process of extraction was exactly like that reported by these observers. 


| report the complete protocols of dog N2 and dog J5. Although 
the actual percentages varied considerably, we demonstrated a greater 
amount of depressor substances in the jaundiced liver tissues in every 
extraction than is found in normal liver tissue. If my hypothesis is 
correct, it would seem that this should be true since “hepatic shock”’ 
does not occur after the release of every obstruction of the common 
bile duct. The difference is one of degree and, no doubt, a larger num- 
ber of extractions would have shown even wider variations. 


PROTOCOLS 


EXPERIMENT 1.—Dog J1 was operated on, July 5, 1927, under ether anesthesia 
The common duct was divided between ligatures, and a cholecystectomy was per- 
formed. Recovery from the operation was satisfactory. On July 8, the van den 
Bergh reaction was: direct, immediate; indirect, 3.5 units. These stools were clay 
colored. On July 13, while the animal was under ether anesthesia, the liver was 
removed. On the same day, the liver was removed from dog N1. 

One hundred and forty grams of normal liver and an equal amount of liver in 
which the bile duct had been obstructed were immediately minced and placed in 
flasks holding 350 cc. of 95 per cent alcohol. Each container was put in a shaker 
for thirty minutes and then allowed to stand for eighteen hours. The fluid was 
decanted off and filtered and the precipitate washed with 285 cc. of 60 per cent 
alcohol, which was then placed in the flasks containing the liver substance. Each 
flask was again shaken for thirty minutes and the fluid removed and filtered. 

To the extract of normal liver was added 0.9 cc. of sulphuric acid, and to the 
extract of jaundiced liver 1 cc. of sulphuric acid to prevent foaming. The extracts 
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were separately concentrated in vacuo, the first to 80 cc. and the second to 100 cc. 
Each was filtered, washed and made up to 140 cc., so that 1 cc. of the extract 


equaled 1 Gm. of the liver substance. 





These extracts were sterilized in an autoclave and then made up in dilutions 
with sterile saline solution and put in ampules which were kept in a cool place. 


On July 15, 1927, with assistance of Dr. Dryerre, an experiment was performed 
on a cat. The results of the experiment are shown in figure 1. Ether anesthesia 
was used. The vagi were sectioned. Extracts of jaundiced and nonjaundiced liver 
were injected into the external jugular vein. The injections were not timed. The 
blood pressure was taken from the carotid artery. 

It seems from the tracings shown in figure 1 that there is an excess of depressor 
substances in the jaundiced liver tissue. 

Each extract was then reextracted with alcohol in a Soxhlet apparatus (10 cc. 
of each being placed on Schleitter and Shiill’s strips and dried). The alcohol 
extract was evaporated on a waterbath and then treated with 10 cc. of physiologic 
solution of sodium chloride. The undissolved residue, which was fatty in char- 
acter, was dissolved in 2 cc. of 95 per cent alcohol and 8 cc. of physiologic solution 
of sodium chloride. It went readily into solution. The residue in the thimble was 
now extracted with distilled water, evaporated to about 3 cc., and made up to 
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Fig. 1—Tracings showing the extent of arterial depression caused by extract 
from jaundiced (J.L.) and normal (N.L.) liver. 


10 cc. with physiologic solution of sodium chloride. The various fractions were 
then put in ampules as before. 

One cubic centimeter of each fraction represented that portion of 1 Gm. of 
the liver substance. The solutions were marked as follows: 

N.A.R. = Evaporated alcoholic extract (normal liver tissue) in saline solution. 

N.A.A.R. = Residue of evaporated alcoholic extract insoluble in water dis- 
solved in 2 cc. alcohol and 8 cc. saline solution. 

N.W.R. = Water extract from thimble evaporated and taken up in saline 
solution. 

The extracts of jaundiced liver were similarly marked, except that J is sub- 
stituted for N, 

On July 20, 1927, another experiment was performed on a cat in the same 
manner as before. The results of the experiment are shown in figure 2: Ether 
anesthesia was used. The vagi were cut. The blood pressure was taken from the 
carotid artery. Injections were made into the external jugular vein. 

It would appear that in the alcoholic (A.R) portion of the extracts, we obtained 
a distinct difference in the depression of the blood pressure. In the residue of the 
evaporated alcoholic extract (A.A.R. fractions) there was no appreciable differ- 
ence, while the water extract from the thimbles (W.R. fractions) showed a slightly 
greater depression in the J.W.R. portion. 
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The A.R. fraction injections were followed by a pressor effect after the 
recovery from vascular depression. 
EXPERIMENT 2 


——Dog J2 was subjected to a similar operation and was killed on 
July 28, 1927. 


The extraction was carried out through the precipitation of 
depressor substances with phosphotungstic acid and decomposition of the phospho- 
tungstate by grinding with an excess of baryta in water at 60 C. The procedure 
was exactly like that reported by Best, Dale, Dudley and Thorpe. 

The experiment shown in figure 3 was performed on a cat on Aug. 8, 1927, 
under ether anesthesia. The vagi were cut. 





The blood pressure was taken from 
the carotid artery. Injections were made into the external jugular vein. 

It will be seen that the extracts of both of the jaundiced animals caused 
greater depression of blood pressure than normal liver extract. The variation 
in the amount of depressor substance between J.L.E. no. 1 and J.L.E. no. 2 is 
definite. This variation was common in all extractions from jaundiced animals. 
EXPERIMENT 3.—On Aug. 29, 1927, dog J5 was operated on under ether 
anesthesia. A right rectus incision was made; the common duct was ligated and 
divided, and cholecystectomy was performed. 

On Sept. 11, 1927, the dog was etherized and the abdomen opened. The com- 
mon duct was dilated and a small amount of free bile-stained fluid was present 
in the peritoneal cavity. The liver was removed and the animal killed. 
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Fig. 2—Tracings showing the effect of intravenous injections of saline solu- 
tions of alcohol extracts and alcohol residue extracts of normal and jaundiced 
liver in the anesthetized cat. N.A.R. is the evaporated alcoholic extract (normal 
liver tissue) in saline solution; N.A.A.R., residue of evaporated alcoholic extract 
insoluble in water dissolved in 2 cc. alcohol and 8 cc. saline solution; N.W.R., 
water extract from thimble, evaporated and taken up in saline solution. The 
extracts for jaundiced liver are similarly marked, except that J is substituted 
for N 


One hundred and fifty grams of liver was immediately minced and immersed 
in 95 per cent alcohol. Extraction was then begun as before. 
evaporated down to from 30 to 50 cc. 


The extracts were 
each time so that the working solutions were 
much less than in previous extractions. No difficulties were encountered. The 
precipitation with phosphotungstic acid (Kahlbaum) in sulphuric acid was imme- 
diate and of considerable amount. The phosphotungstates were ground in an excess 
of baryta at 60 C. and, after the baryta was disposed of, the solutions were neutral- 
ized and sterilized and put in sterile ampules which were kept in a cool place 

On Sept. 14, 1927, I removed 150 Gm. of liver from Dog N2 under ether 
anesthesia. The animal was then killed. Extraction was carried out by a proce- 
dure identical with that used for dog J5. 

After extraction of the solutions as phosphotungstates and their decomposition 
with baryta and their being freed of the latter with sulphuric acid and neutraliza- 
tion, they were evaporated to about 25 cc. and made up with distilled water to 
50 cc. each, so that 1 ce. of each extract equaled 3 Gm. of liver substance. 
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On Oct. 6, 1927, the extracts from dogs J5 and N2 were standardized at the 
National Institute for Medical Research. An experiment (Dr. Gaddum assisting) 
was performed on a cat under ether anesthesia. The blood pressure was taken 
from the carotid artery. Injections were made into the saphenous vein. The 
injections were timed. Each extraction was washed in 2 cc. of physiologic solu- 
tion of sodium chloride. The results of the experiment are shown in figure 4. 
N.L.E. indicates normal liver extract; J.L.E., jaundiced liver extract; N.L., normal 
liver, and J.L., jaundiced liver. 
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Fig. 3—Comparison of normal liver extract and jaundiced liver extract from 
the first (J1) and second (J2) jaundiced dogs. The extracts were extracted with 
alcohol, evaporated in vacuo and taken up with saline solution. In this figure and 
in figures 4, 5, 6 and 7, N.L.E. indicates normal liver extract and J.L.E., jaundiced 
liver extract. 


In this experiment we found that: 


0.15 cc. N.L.E. = 0.003 mg. Histamine Base 
0.1 cc. N.L.E. = 0.002 mg. H.B. 
1 cc. N.L.E. — 0.02 mg. H.B. 
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1 gram N.L. = 0.00666 mg. H.B. 

0.075 cc. J.L.E. > 0.15 cc. N.L.E. 

0.1 cc. J.L.E. > 0.3 cc. N.L.E. 

0.3 cc. N.L.E. = 0.075 cc. J.L.E. 

1 cc. N.L.E. = 0.02 mg. H.B. 

1 cc. J.L.E. = 0.08 mg. H.B. 

1 Gm. N.L. = 0.00666 mg. H.B. 

1 Gm. J.L. = 0.026 mg. H.B. 

From the tracings shown in figure 4, I would conclude that 1 Gm. of normal 
liver contains the equivalent of 0.00666 mg. of histamine base, while 1 Gm. of jaun- 
diced liver contains the equivalent of 0.026 mg. of histamine base. Thus, in this 
extraction (J5) the liver contains four times the amount of depressor substances 
present in the normal liver extraction (N2). 
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Fig. 4—Series of tracings taken to estimate the depressor effect of normal 
liver extract and jaundiced liver extract, histamine being used as a standard. 


The extracts were then standardized on the virgin uterus of the guinea-pig. 
Since choline does not produce uterine contraction while histamine does, this 
method seemed to afford a double check. First, it would tell whether or not 
histamine was present in the extract and, second, it would afford a method for 
estimating the difference in concentration of histamine and choline after compari- 
son with the blood pressure tracings. 

In the experiment on the uterus of the guinea-pig on Oct. 7, 1927. (with the 
cooperation of Dr. H. H. Dale), and in the subsequent experiment, we used the 
uterus bath as described by Dale. The effect of the extract is shown in figure 5. 
The bath was kept at a constant temperature, 38 C., and the preparation was thor- 
oughly washed after each contraction. It was found that 0.003 mg. H.B.=0.1 cc. 
N.L.E. This may not be quite accurate since later, 0.1 cc. N.L.E. << 0.003 mg. 
H.B. However, 0.1 cc. J.L.E. is much greater than 0.1 cc. N.L.E. 

At a subsequent experiment, we obtained the tracing shown in figure 6. In this 
experiment, we found that 0.1 cc. N.L.E. is not quite as great as 0.003 mg. H.B., 
and 0.05 cc. J.L.E. is about equal to it, while 0.025 cc. J.L.E. is not as great. It 
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was also found that: 0.05 cc. J.L.E. = 0.003 mg. H.B.; 1 cc. J.LLE. = 0.06 mg. 
H.B., and 1 cc. N.L.E. < 0.03 mg. H.B. 

From the experiments so far conducted, the following conclusions may be drawn 
from the effect on blood pressure and on the uterus: On blood pressure, 1 cc. 
J.L.E. = 0.08 mg. H.B. On the uterus, 1 cc. J.L.E. = 0.06 mg. H.B. On blood 
pressure, 1 cc. N.L.E. = 0.02 H.B. On the uterus, 1 cc. N.L.E. << 0.03 mg. H.B. 

It would appear from this that perhaps the ratio of histamine and choline in the 
two as extracts is not the same and that, while the ratio from blood pressure trac- 
ings before atropine is given makes J.L.E. nearly four times as strong as N.L.E.., 
on the uterus this ratio is only about 2%: 1. 

It is well known that choline does not exhibit its action on blood pressure in 
the atropinized cat. It was therefore thought advisable to conduct such an experi- 
ment in an effort to standardize our extracts more accurately 
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Fig. 5.—Effect of extract on virgin uterus of guinea-pig. 


Fig. 6.—Effect of extracts on virgin uterus of guinea-pig. 


On Oct. 11, 1927, an experiment was performed on a cat under ether anesthesia 
The blood pressure was taken from the carotid artery. Injections were made into 
the saphenous vein; they were timed and followed with injections of 2 cc. of 
physiologic solution of sodium chloride. Ten milligrams of atropine was given 
before operation (Ravdin and Gaddum). The results of the experiment are shown 
in figure 7. 

This tracing offers a good check against the action of the extract on blood 
pressure before atropinization and on activity of the uterus. Here we found that: 

0.003 mg. H.B. = 0.075 cc. J.L.E. after atropine was given. 

0.003 mg. H.B. << 0.075 cc. J.L.E. before atropine was given. 

After atropine, 0.004 mg. H.B. = 0.25 cc. N.L.E. 

Before atropine, 0.003 mg. H.B. = 0.15 ce. N.L.E. 
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Before atropine, 0.3 cc. N.L.E. —0.075 cc. J.L.E. 

Ratio, 1: 4. 

After atropine, 0.25 cc. N.L.E. > 0.075 cc. J.L.E. 

Ratio, 1: 2%. 

The difference in the effect of the extracts before and after atropinization may 
be due to an excess of choline in J.L.E. This seems entirely logical, for the 
checks on activity of the uterus against extract action in an atropinized animal are 
satisfactory. From the blood pressure tracings, it would appear as if there is an 
excess of choline over and above the excess histamine in J.L.E., since its equivalent 
is reduced (in terms of histamine base) 50 per cent after atropine is given, while 
N.L.E. is reduced only 20 per cent. 
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Fig. 7.—Effect of the extracts (J5 and N2) on the blood pressure of the cat 
after atropinization. 


These conclusions are drawn from the following figures taken from the tracings 
shown in this paper. Before atropine was given, the effect of J5 and N2 on the 
blood pressure was: 

1 cc. J.L.E. = 0.08 mg. H.B. 

1 cc. N.L.E. = 0.02 mg. H.B. 

Ratio, J.LE.= NiA.E. ::421. 

After the administration of atropine, which abolished the action of choline: 

1 cc. J.L.E. = 0.04 mg. H.B. 

1 cc. N.L.E. = 0.016 mg. H.B. 

Ratio, J.L.E. = N.L.E.. ::2%: 1. 


The excess of depressor substances which has been demonstrated 
in jaundiced liver tissue may offer an explanation for certain of the 
“shocklike” states occurring after operations for the relief of obstruc- 
tion of the common bile duct. At the time of reestablishment of the 
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portal circulation, these depressor substances may be “washed” into 
the blood stream and then exhibit their violent action. In several of the 
patients who have died following “liver shock,” we have demonstrated 
varying degrees of cell autolysis. It may be that from these dead cells 
histamine and choline are released. We have studied the effect of 
dextrose on cell protection, and the well known advantages of intra- 
venous injections of dextrose in preventing so-called liver shock will 
be given in a later contribution. 
SUMMARY 

1. A study of vasodepressor substances in the liver after obstruction 
of the biliary duct is presented. 

2. There is an increase of both histamine and choline in this tissue 
over that found in normal liver. 

3. This increase of depressor substances may account for the occur- 
rence of so-called liver shock after operations for the release of obstruc- 
tion of the common duct. 











EXPERIMENTAL PERITONITIS AND PERITONEAL 
IMMUNITY * 


SIEGFRIED F. HERRMANN, M.D 
Fellow in Surgery, the Mayo Foundation 


ROCHESTER, MINN. 


\Vhenever the bowel must be incised or resected, absolute asepsis 
cannot be maintained, and peritonitis is still a relatively common post- 
operative complication. New methods of preventing peritonitis must 
he developed. Experimental investigation in this field has been greatly 
hampered by the difficulty of producing peritonitis experimentally. No 
one has yet been able to reproduce at will a uniform type of peritonitis 
comparable to the clinical condition as it occurs in man. Obviously, 
when the fundamental factors on which the development of a disease 
depends are so little understood, one may expect little progress in its 
prevention. My experiments were undertaken for the purpose of 
investigating these fundamental factors. My original purpose was to 
study the causes of death in peritonitis. It soon became apparent, how- 
ever, that an understanding must first be gained of the factors by which 
experimental peritonitis may be produced. This study then led to a 
consideration of the defensive reactions which are associated with recov- 
ery after bacterial or fecal soiling of the peritoneum. 

\ review of previous work leads to confusion. Most reports indi- 
cate that attempts to produce experimental peritonitis by intraperitoneal 
injections of bacteria, or by fecal soiling, are unsatisfactory. If virulent 
germs are used, the experimental animals die, but peritoneal reaction 
may be entirely absent. Various injuries to the peritoneum in addition 
to infection, section of the bowel, artificial ileus or the introduction of 
foreign materials make the development of peritonitis more certain. | 
avoided such methods because I wished to study bacterial peritonitis in 
pure form. 

In the first series of rabbits, varying amounts of suspension of dog 
feces were injected intraperitoneally. In most cases such injections 
failed to produce visible exudative peritonitis. Small doses were well 
tolerated. Large doses killed the rabbits, but practically the only 
peritoneal change was marked hemorrhagic reaction in the serosa of 

* Submitted for publication, Sept. 17, 1928. 

\bridgment of thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfilment of the degree of Ph.D. in Surgery 
Work done in the Division of Experimental Surgery and Pathology, the Mayo 


Foundation. Preliminary report published in Proc. Staff Meetings of the Mayo 
Clinic 3:21 (Jan. 25) 1928. 
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the cecum. General fibrinous exudation was observed only occasionally. 
Attempts at modifying the virulence of the fecal flora by incubation 
with rabbit’s blood, or the simultaneous injection of blood, were also 
unsatisfactory. The rabbits then died more consistently, but necropsy 
did not show peritonitis. Results with injections of feces from human 
beings were identical. 

As attempts to vary the size of the infecting dose and the virulence 
of the bacteria proved to be unsatisfactory, I decided to try influencing 
the other variable factor in infection, the resistance of the animal. In the 
few instances in which intraperitoneal fecal injections produced pert- 
tonitis, the rabbits may have been more resistant ; thus, peritonitis may be 
regarded as a defensive reaction. Any reaction of defense depends on 
the presence of immunity. It seemed logical to try to raise the immunity 
before the introduction of the infective material. 

A series of rabbits was immunized by intraperitoneal injections of a 
heated broth culture containing Bacillus coli and Streptococcus viridans. 
This mixture was employed because it was repeatedly isolated from the 
heart blood of rabbits that died after the intraperitoneal injection of 
feces. After several such immunizing injections, living cultures of the 
same bacteria were injected intraperitoneally into these rabbits, and into 
fresh controls. The controls died quickly without showing evidence 
of peritonitis. Certain of the immunized rabbits also succumbed, but 
necropsy showed definite fibrinous or fibrinopurulent peritonitis in 
almost every case. Some of the rabbits survived the first injections of 
living cultures and then received larger doses of freshly isolated cul- 
tures. The peritoneum also reacted with definite peritonitis. Some of 
the rabbits died and some survived. In general, the degree of peritonitis 
found in the surviving rabbits when they were killed was greater than 
in those that died early. Similar results were obtained with another 
series in which pure cultures of colon bacilli were used. 

It would appear, therefore, that the development of bacterial peri- 
tonitis depends on immunity. It is a defensive tissue reaction. An 
unimmunized control rabbit dies soon from acute sepsis. The immunized 
rabbit, by reason of his immunity, shows a reaction in the form of peri- 
tonitis, survives longer than the control and may recover. It is further 
conceivable that if the degree of immunity greatly overbalances the size 
of the dose injected and the virulence of the organisms, visible peritoneal 
reaction will not result. Thus, partial immunity leads to peritonitis, 
while complete or perfect immunity prevents it. 

Besredka’s ' conceptions of local immunity suggest the idea that the 
form of immunity which determines peritonitis is a local immunity of 


1. Besredka, A.: Local Immunization; Specific Dressings, Baltimore, Williams 
& Wilkins Company, 1927, p. 178. 
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the tissue of the peritoneum rather than a general humoral reaction. 
That there may be such a thing as local immunity of a serous membrane 
is supported by an observation of Gay.* He found that the intrapleural 


































injection of streptococci into rabbits gave some protection against sub- 
sequent intrapleural injections, but not against intravenous injections. I 
have made several observations which indicate local immunity of the 
peritoneum. ‘These observations may be summarized in the statement 
that intraperitoneal injections of vaccine give greater protection against 
subsequent intraperitoneal injections of lethal doses of bacteria than do 
preliminary subcutaneous or intravenous injections of vaccine. This is 
true despite the observation that the humoral antibody response, as 
measured by the agglutinin titer, is least after intraperitoneal injections. 
Thus, the average agglutinin titer after three intravenous injections of 
vaccine of colon bacilli was + 1: 900, after three subcutaneous injections 


it was also + 1: 900, and after three intraperitoneal injections it was 
ee: 


ae 


+ 1:275. The following experiment illustrates the comparative protec- 
tive effect of subcutaneous and intraperitoneal vaccination, and will serve 
to emphasize again the defensive nature of peritonitis. 


METHOD 


Six rabbits were given injections of vaccine of colon bacilli. Three received 
l cc., diluted in 5 cc. of sodium chloride solution, subcutaneously, and three received 
the same amount intraperitoneally. The dose was repeated two days later. Agglu- 
tinin titers were not determined as in previous experiments, but the test injection 
of living bacteria was given early, three days after the second vaccination, or five 
days after the first, before there could be any question of a considerable general 
antibody response. All the rabbits, and three unvaccinated controls, then received 
intraperitoneally 10 cc. of a twenty-four hour dextrose broth culture of the same 
strain of colon bacillus after its virulence had been restored by passage through 
rabbits. One hour after this injection, 4 drops of blood were collected aseptically 
from the marginal ear vein of each rabbit into tubes of melted agar, cooled to 45 C., 
and plates poured (table 1) 


RESULTS 

Definite bacteremia from colon bacilli manifested by more than seven 
colonies an hour after the intraperitoneal injection is invariably fatal. 
The rabbits die rapidly, without peritonitis and with positive cultures of 
the heart blood at necropsy. If the blood is not flooded with numerous 
bacteria, the rabbit survives. Necropsy of such surviving rabbits shows 
the presence of peritonitis. It seems logical to regard this as a defensive 
reaction of the peritoneum, the purpose of which is localization of the 
infection within the abdomen. Peritonitis thus enables the rabbit to 
survive and escape bacteremia. That this defensive reaction of the 
peritoneum depends on local immunity is attested by the fact that two of 
three rabbits vaccinated intraperitoneally survived, while of those vacci- 


2. Gay, F. P.: On Local and General Immunity, J. Immunol. 8:1, 1923. 
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nated subcutaneously, and of the controls, two of three died, and 
did not show peritoneal reaction. In the case of one rabbit, intraperi- 
toneal vaccination apparently failed to produce sufficient immunity. The 
peritoneal barrier was not sufficient to prevent the early flooding of the 
system with bacteria. That the defensive forces rallied somewhat is indi- 
cated by survival for twenty-four hours, and the finding of slight peri- 
tonitis and sterile blood at necropsy. 

Two animals vaccinated subcutaneously died sooner than the controls. 
That one of this group survived must be ascribed to a natural variation in 
immunity, just as in the control group. 


TABLE 1.—Comparative Protective Effect of Subcutaneous and Intraperitoneal 
V accination 


Rabbit Colonies 
ot —_——, Method in Four Culture 
Weight, of Vacci- Drops of of Heart 
Sex Gm.* nation Blood Result Necropsy Data Blood 
F 1,730 Subcuta- Three Survived forty-eight Slight fibrinous Negative 
neous hours; killed peritonitis of 
omentum; other- 
wise negative 
F 1,900 Subcuta- Innumer- Died after one and Negative Colon bacilli 
neous able a half hours 
R 1,720 Subeuta- Many Died after one and Negative Colon bacilli 
neous one-fourth hours 
F 1,490 Intraperi- Five Survived forty-eight Numerous fibrinous Negative 
toneal hours; killed lumps on omentum, 
liver, spleen, and 
less on mesentery 
F 1,500 Intraperi- None Survived forty-eight Definite fibrinous Negative 
toneal hours; killed peritonitis of 
omentum 
F 1,770 Intraperi- Innumer- Died after twenty- Slight fibrinous Negative 
toneal able four hours reaction of 
omentum 
F 1,810 (Control) Innumer- Died after seven Negative Colon bacilli 
able hours 
M 1,950 (Control) Sixty Died after seven Negative Colon bacilli 
hours 
F 1,450 (Control) Seven Survived forty-eight Small fibrinous Negative 
hours; killed lumps on omentum 


and diaphragm 


* Weights are recorded merely to show that slight variations in weight do not signify pro- 
portionate degrees of resistance. Animals of approximately the same weight were used. 
When there was a variation the heavier rabbits were used as controls. 


I have indicated that survival after intraperitoneal infection does not 
apparently depend on general immunity as measured by the height of 
the agglutinin titer. It must be granted that the agglutinin titer is not 
a true or complete measure of humoral resistance ; however, in animals 
recently given immunizing injections, it should be an indicator of the 
concentration of antibodies in the blood. The increase in agglutinins 
should parallel the increase in other antibodies. This experiment, per- 
formed before any considerable general antibody increase would occur, 
gives further indication of the presence of local, rather than general, 
immunity. 
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A sterile blood culture, after an intraperitoneal injection of bacteria, 
may mean either that bacteria are not entering the blood stream, because 
of an effective peritoneal barrier, or that they are rapidly destroyed as 
soon as they enter the blood. In these experiments the former inter- 
pretation is given, for the following reasons: 1. The concentration of 
humoral antibodies, as measured by the agglutinin titer does not bear any 
relation to the question of survival after intraperitoneal infection. 2. 
Intraperitoneal immunizing injections give greater protection against 
subsequent lethal doses of bacteria injected intraperitoneally than do sub- 
cutaneous or intravenous injections. 3. Sterile, or nearly sterile, cul- 
tures of blood are usually associated with definite fibrinous peritonitis, 
which I interpreted as a defensive reaction, because rabbits showing this 
peritonitis are much more likely ‘to survive than those showing definite 
bacteremia. 

| believe, therefore, in the presence of a factor of local peritoneal 
immunity, and that this immunity, against a specific bacterium such 
as the colon bacillus or the streptococcus, can be enhanced by intra- 
peritoneal inoculation of the specific organism. Operative soiling of 
the peritoneum with intestinal contents offers a much more complex 
problem, but the following accidental observation indicated the possibility 
of immunizing the peritoneal cavity against fecal soiling. 

Four rabbits survived intraperitoneal injections of large doses 
(15 cc. of a twenty-four hour dextrose broth culture) of colon bacilli. 
| believed that these rabbits might serve for the isolation of fecal 
pathogens other than colon bacillus because, if injected with a suspen- 
sion of feces, they might inhibit the growth of the colon bacillus and 
succumb to other possible pathogenic components of the fecal flora. 
Each rabbit was accordingly injected intraperitoneally with 5 cc. of a 
suspension of fresh dog feces. Four control rabbits were similarly 
injected. ‘To my surprise, none of the previously injected animals died, 
while three of the control animals succumbed. 

These results suggested that previous peritoneal infection with colon 
bacilli may protect against later fecal soiling, and further indicated the 
possibility of artificially protecting the peritoneum against such soiling 
by the use of vaccine. I have shown that the peritoneal resistance 
against colon bacilli or a combination of streptococci and colon bacilli, 
can be raised by repeated intraperitoneal injections of these organisms. 
The question now arose whether immunization with these organisms 
might also protect against subsequent contamination by the entire fecal 
flora. 

SURVEY OF THE LITERATURE 

A search of the literature revealed records of various attempts to 
immunize the peritoneum. The earliest work was that of Issaeff,* 

3. Issaeff: Untersuchungen iiber die kiinstliche Immunitat gegen Cholera, 
Ztschr. f. Hyg. u. Infectionskrankh. 16:287, 1894. 
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Solieri * and Miyake.’ The principle established was that the produc- 
tion of intraperitoneal leukocytosis by the use of various irritants gave 
protection against subsequent peritoneal infection. This idea was applied 
to clinical practice by von Mikulicz.® Injections of sodium nucleinate, 
which produced hyperleukocytosis, were given preoperatively in his 
clinic for several years. The intraperitoneal administration of this 
drug led to such severe reactions that it was given subcutaneously, and 
it was believed that the same protective effects were obtained. Several 
enthusiastic reports were published by various surgeons, but it remained 
for Aschner and von Graff,’ working in von Eiselsberg’s clinic, to arrive 
at a proper critical evaluation of this subject. They showed that the 
surgical mortality was not influenced by this method of preoperative 
preparation. 

Nature’s method of raising the general peritoneal resistance was 
pointed out by Moszkowicz.* He noted that perityphlitic abscess could 
be operated on with relative safety, and that operative breaking down of 
adhesions seldom led to general peritonitis. The adjacent infection pre- 
pares the general peritoneum so that it 1s more reactive and more 
resistant. This is another way of saying that rapid perforation of the 
bowel is much more likely to be fatal than slowly developing abscess 
which gives the general peritoneum time to mobilize its defensive forces. 
[t is not unlikely that in this process a factor of specific immunization 
may play a part along with the general irritative reaction. 

An observation made by London ® should be mentioned in connection 
with the natural process of peritoneal immunization. He noticed that 
dogs that had undergone operation on the bowel were definitely more 
resistant in subsequent abdominal operations. Such dogs tolerated intra- 
abdominal angiostomy very well, while the mortality was 100 per cent 


if this procedure was attempted as a primary operation. It seems logical 





4. Solieri, S.: Experimentelle Untersuchungen ueber die Veraenderungen des 
Widerstandes des Peritoneums gegen die Infection durch Bacterium Coli, Beitr 
z. path. Anat. u. z. allg. Path. 31:536, 1902. 

5. Miyake, H.: Experimentelle Studien zur Steigerung der Widerstands- 
fahigkeit der Gewebe gegen Infektion, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 18: 
719, 1904. 

6. Von Mikulicz, J.: Versuche tiber Resistenzvermehrung des Peritoneums 
gegen Infection bei Magen- und Darmoperationen, Arch. f. klin. Chir. 73:347, 1904. 

7. Aschner, Bernhard, and von Graff, Erwin: Klinische und experimentelle 
Beitrage zur Vorbehandlung von Laparotomien mit subkutaner Injektion von 
Nukleinsaure, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 22:10, 1911. Von Graff, Erwin: 
Zur Vorbehandlung von Laparotomien mit subkutaner Injektion von Nukleinsaure, 
ibid. 24:466, 1912. 

8. Moszkowicz, 


Die erhdhte Resistenz des Peritoneums bei der acuten 


L. 

Perityphlitis, Arch. f. klin. Chir. 72:793, 1904. 
9. London, FE. S. 

201: 360, 1923. 


Die angiostomische Methodik, Arch. f. d. ges. Physiol. 
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to assume that the slight soiling with bowel contents occurring at the 
first operation made the peritoneum more resistant, and one wonders 
whether the lowered mortality of two-stage operations for resection of 
the colon may not be due, in part at least, to such a factor. 

Of passing interest is the theory proffered by Dudgeon and 
Sargent '® in 1905. They ascribed great protective power to the presence 
intraperitoneally of an avirulent form of Staphylococcus albus. If its 
invasion precedes that of the colon bacillus, or other pathogens, a defen- 
sive purulent exudate is called forth which makes the prognosis much 
more favorable. They found experimentally that guinea-pigs could be 
protected against colon bacilli by the previous intraperitoneal inoculation 
of this coccus. Apparently, this suggestion has never been taken up 
by other experimenters. 

Gal ** recently published results of experiments which in his opinion 
indicate that the colon bacillus and its products may play an important 
part in the defense against peritoneal infection. He vaccinated guinea- 
pigs, usually subcutaneously, with an autolysate of the colon bacillus, 
and found that this led to an increase in intraperitoneal leukocytosis and 
greater phagocytosis of typhoid bacilli than in unvaccinated controls. 
There was evidence of protection against lethal doses of typhoid bacilli, 


and also against the fecal soiling of experimental intestinal perforation. 
\utolysates of streptococci or ‘staphylococci had no such effect. He 
therefore credited the antigen of the colon bacillus with the property of 


exciting specific intraperitoneal leukocytosis, particularly through the 
agency of the omentum. There was neither general peripheral leukocy- 
tosis nor an increased bactericidal power of the blood. 

Steinberg and Goldblatt *? also reported protective effects of inocu- 
lation of colon bacilli. Dogs so vaccinated survived the subsequent 
intraperitoneal injection of tragacanth and colon bacilli, or of fecal 
material. This protection is ascribed to increased general immunity. 

These various reports show clearly that experimentally peritoneal 
resistance can be raised by prophylactic intraperitoneal injections of 
various substances, because of the ensuing irritative, nonspecific defense 
reaction and local leukocytosis. Subcutaneous injections, however, 
although they lead to general leukocytosis, probably do not protect 
against peritoneal soiling, unless the recent claims for colon bacilli can be 
substantiated. In order to make clinical use of the experimental data, it 


10. Dudgeon, L. S., and Sargent, P. W. G.: The Erasmus Wilson Lectures on 
Peritonitis, A Bacteriological Study, Lancet 1:473, 548 and 617, 1905. 

11. Gal, F.: Experimentelle Studien tiber die Rolle des Bacillus coli und dessen 
Produkte bei kiinstlicher Peritonitis, Wien. klin. Wchnschr. 33:878, 1920. 

12. Steinberg, Bernhardt, and Goldblatt, Harry: Active Immunization Against 
Experimental Peritonitis, Am. J. Path. 3:541, 1927; Peritonitis: Active Immuniza- 
tion Against Experimental B. Coli Peritonitis, Arch. Int. Med. 41:42 (Jan.) 1928. 
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would be necessary to devise a method of safe intraperitoneal pro- 
phylaxis. The ideal substance to be used for such injections would be 
one which not only arouses nonspecific defensive forces, such as 
hyperemia and leukocytosis, but leads to specific local immunity against 
the pathogenic bacteria inhabiting the intestinal tract. The frequent 
recovery of a culture of streptococcus and colon bacilli from the heart 
blood of rabbits dying soon after intraperitoneal injection of feces sug- 
gests that these organisms may be the most important pathogens of feces. 
Experiments were therefore planned to determine whether a vaccine of 
these bacteria could be used to bring about the desired protection. I am 
fully aware that there are many different strains of colon bacilli and 
enteric streptococci, more or less distinct immunologically. It would 
be impossible to be sure that all of them were included in a vaccine. 
Yet it seems probable that a strain of proved invasive powers, proved 
by the manner of isolation, might serve to give protection against the 
entire related group. 
EXPERIMENTAL ATTEMPTS 

My experimental attempts to immunize the peritoneum against fecal 
soiling may be divided into several groups: (1) intraperitoneal immuni- 
zation with colon bacilli; (2) intraperitoneal immunization with a vac- 
cine of streptococci and colon bacilli; (3) antivirus experiments, and (4) 
comparison of cultures of heart blood of rabbits after the injection of dog 
feces intraperitoneally. 

Intraperitoneal Immunization with Colon Bacilli—Rabbits were 
immunized by two intraperitoneal injections of virulent colon bacilli. 
Immunity to the bacilli was proved by injecting a fresh virulent culture 
in a dosage sufficient to kill a control animal in two hours. Three or 
four days later, the rabbits were given 5 cc. of a suspension of fresh dog 
feces intraperitone: 'y. Seventy-five per cent of the immunized rabbits 
survived, but 33 per cent of the controls recovered. The actual protec- 
tive value of immunization with colon bacilli against fecal soiling must 
be slight. Large doses (usually one agar slant) of colon bacilli were 
employed ; while the dose of feces was not sufficient to kill more than 
two thirds of the controls, a dose sufficiently potent to kill controls 
uniformly would certainly have lowered the percentage survival of the 
immunized animals. Some degree of resistance is indicated by the fact 
that the experimental animals reacted with definite peritonitis, while 
controls died of bacteremia with little peritoneal change. As has been 
shown, this is probably evidence of local immunity. 


Intraperitoneal Immunization with a Vaccine of Streptococci and 
Colon Bacilli—The vaccine was prepared by inoculating a flask of dex- 
trose broth with the mixed culture of streptococci and colon bacilli 
obtained from the heart blood of a rabbit after an intraperitoneal injec- 


a 











LL A A eC AA a et cent 


2210 ARCHIVES OF SURGERY 





tion of dog feces. After the broth had been incubated forty-eight hours, 
it was centrifugalized, and the broth was poured off in order to elimi- 
nate soluble toxic substances. After the sediment had been washed 
with sterile sodium chloride solution, it was recentrifugalized and then 
made up to 120 cc., the original volume, with physiologic solution of 
sodium chloride. This suspension was then heated at 65 C. for half 
an hour. 

Rabbits were given intraperitoneal injections with 1 ce. of vaccine 
in 5 cc. of physiologic solution of sodium chloride, and again, three days 
later, with 2 cc. After two days, all received intraperitoneally 5 cc. of a 
suspension of fresh dog feces. 

Of the rabbits so immunized, 80 per cent survived; all the controls 
died. It was again noted that the immunized animals had definite peri- 
tonitis, and that the controls almost always died without peritoneal 
reaction. 

When I used only one injection of vaccine, protection Was not con- 
ferred. This argues against simple nonspecific irritation as an explana- 
tion for previously noted protective effects. If two injections of vaccine 
give protection when one does not, it seems logical to assume that some 
specific immune factor other than hyperemia and leukocytosis has 
developed 

Further evidence of local peritoneal immunization rather than a 
general systemic effect of vaccines is shown by experiments in which 
parallel series of rabbits are inoculated subcutaneously and _ intra- 
peritoneally. Doses of 1 cc. and 2 cc., respectively, in 5 cc. of sodium 
chloride solution were given at two day intervals, and 5 cc. of a suspen- 
sion of fresh dog feces was injected intraperitoneally two days after the 
last dose (table 2). 

The only definite protection occurred in the rabbits receiving the 
vaccine of streptococci and colon bacilli intraperitoneally. Two of them 
remained normal and one survived eight days; that this rabbit was 
resistant was attested by the marked peritonitis present. 

\t first glance, it appears as if the vaccine of subcutaneous colon 
bacilli also afforded high protection. The survival of two of this group 
can, however, hardly be ascribed to a protective effect, since one of the 
group showed utter lack of resistance, dying in four hours, much earlier 
than the controls. It must also be noted that subcutaneous combined 
vaccine of streptococci and colon bacilli did not afford protection. One 
would reasonably expect it to accomplish as much, if not more, than the 
vaccine of colon bacilli only. I believe it is probable, therefore, that 
these two rabbits were naturally resistant, and would have survived 
without vaccine. 

Such results, taken with those of other experiments, would seem to 
establish the high protective effect of intraperitoneal inoculation with the 
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vaccine of streptococci and colon bacilli. 
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Subcutaneous inoculations of 
this vaccine are of no value, and possible benefits of vaccine of colon 
bacilli only are questionable. 


In several other experiments, I attempted to determine whether or 


TABLE 2 

Rabbit 

_ A -_ 
Weight, 

Sex Gm. 
M 1,530 
M 1,850 
M 1,700 
F 1,640 
F 2? 000 
M 1.69 
F 1,860 
F 1,830 
F 2.060 
M 1,780 
F 1,9. 

F 1,840 
M 2,470 
F 2 060 
F 1,380 


* The weight of 


not subcutaneous vaccination with colon bacilli afforded protection 


—Comparative Protective Effect of Subcutaneous and Intraperitoneal 


V accination 


Method of 
Vaccination 
Subcutaneous 
(colon bacilli) 


Subeutaneous 
(colon bacilli) 


Subcutaneous 
(colon bacilli) 


Intraperitoneal 
(colon bacilli) 


Intraperitoneal 
(colon bacilli) 


Intraperitoneal 
(colon bacilli) 


Subcutaneous 


(streptococei and 


colon bacilli) 


Subcutaneous 


(streptococci and 


colon bacilli) 


Subcutaneous 


(streptococci and 


colon bacilli) 


Intraperitoneal 


(streptococci and 


colon bacilli) 


Intraperitoneal 


(streptococci and 


colon bacilli) 


Intraperitoneal 


(streptococci and 


colon bacilli) 


(Control 


(Control 


(Control 


Result 


Died after 
four hours 


Survived 
Survived 
Survived 
Died after 


four days 


Died after 
one day 


Died after 
one day 


Died after 
one day 


Died after 
one day 


Died after 
eight days 


Survived 


Survived 


Died after 
one day 
Died after 
one day 


Died after 
one day 


against the intraperitoneal injection of feces. 


Necropsy Data 
Peritoneum normal 


Killed after six days; 
negative 


Killed after six days: 
negative 


Hemorrhagic omentum; 
little fibrin 


Hemorrhagie omentum: 
little fibrin 
Hemorrhagic cecum and 
omentum 


Hemorrhagie cecum and 
omentum 


Fibrinous peritonitis, 
graded 1 


Fibrinopurulent periton 
itis, graded 4 


Killed after six days: 
negative 


Bloody fluid 


Bloody fluid 


Hemorrhagie cecum 


the rabbit is given in this protocol in order again 
moderate variations in weight are not a factor in resistance. 


I demonstrate satisfactorily a protective effect. 


Against Fecal Soiling of the Peritoneum 


Culture of 
Heart Blood 


Streptocoeci and 

colon bacilli 
Gram-negative 

cocecobacillus 


Gram-negative 
coccobacillus 


Colon bacilli 


Streptococci and 
colon bacilli 
Streptococci and 
colon bacilli 


Streptococci and 
colon bacilli 


Streptococci and 
colon bacilli 


Gram-negative 
bacillus 


Gram-negative 
coecobacillus 


Streptococci and 
colon bacilli 


Streptococci and 
eolon bacilli and 
large gram-posi- 
tive bacillus 
(Welch’s bacillus ? 


Streptococci and 
colon bacilli 


to demonstrate that 


In none of them could 


Many of my experiments had to be discarded as worthless, because | 


was not always able to so gage the dosage of vaccine and of feces that 


conclusions could be drawn 





from the results. 


Too large a dose of 
vaccine, especially intraperitoneally, may actually weaken the rabbit and 
lower his resistance. 


This objection was met by adhering to doses of 
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from 1 to 2 cc. Various samples of feces are of different virulence. | 





always used 5 cc. of an approximately 5 per cent suspension. Sometimes 





this amount contained many times a lethal dose so that all controls and 





experimental animals rapidly succumbed. Such experiments were 





worthless because the degree of protection conferred by vaccines is 





only relative. Only those experiments have been reported in which a 
































distinct difference could be observed between controls and experimental 
animals. 

\s a further test of intraperitoneal vaccination with streptococci and 
colon bacilli, the procedure was applied to surgical procedures on the 
] 
i 


(i 


w. Resection of the colon was carried out without attempting to pre- 
vent fecal soiling. Although the number of dogs was too small to be 
conclusive, the results indicate protection. Apparent failures could be 


ascribed to technical errors, for necropsy in these cases showed leaking 


anastomoses. An adequate blood supply had not been preserved, so 
that a gangrenous slough occurred. Vaccination protected against 


operative soiling, but obviously not against the constant soiling from a 
leaking gangrenous suture line. 

‘Antivirus’ Experiments.—Stimulated by the work of Besredka, | 
attempted to immunize the peritoneum by injections of antivirus pre- 
pared from dextrose broth cultures of colon bacilli and the cultures of 
streptococci and colon bacilli. Old, twelve to fifteen day cultures were 
filtered, reinoculated, and then again filtere after incubation for 
several days. 

lhe experiments will not be cited in detail, because attempts to use 
these filtrates for imtraperitoneal immunizing injections were not suc- 
cessful; they were too toxic. Even autoclaving at 18 pounds’ pressure 
for half an hour did not entirely destroy this toxicity. Doses of 5 to 
10 cc. did not have a protective effect, and 15 cc. often proved fatal. 
These negative results fail to supply an experimental basis for the 
apparently favorable clinical results of Kittinger.** 

Whatever may be the eventual status of antivirus in the treatment 
of peritonitis, it seems to me that my failure to produce immunization 
with these exhaust filtrates, as contrasted with the definite protection 
conferred by a vaccine of bacterial cells in physiologic sodium chloride 
solution, argues against the explanation that the increased resistance is 
due merely to nonspecific irritation of the peritoneum, for these filtrates 
certainly were irritants. I believe that the immunizing value of the 
vaccines is a specific factor depending on the antigenic properties of the 
bacterial cells. 


13. Kittinger, A.: Die Behandlung der eitrigen Peritonitis mit keimfreien 
Koli- und Mischkulturfiltraten (Antivirus), Wien. klin. Wehnschr. 40:997, 1927. 
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Further evidence for this belief was gained by an attempt to lessen 
the toxicity of the vaccine, and thus allow the administration of larger — 
doses, by autolysis under ether, according to the method of Rosenow."* 
After autolysis for seventy-two hours, the toxicity was definitely lessened, 
but the immunizing effect was also lessened, whereas, from 1 to 2 cc. of 
fresh vaccine gave protection, and 10 or 15 ce. of autolyzed vaccine 
did not. 

I have already mentioned the observation that two successive intra- 
peritoneal injections, 1 and 2 cc. respectively, of vaccines of streptococci 
and colon bacilli give protection against subsequent fecal soiling, while 
only one injection does not, and I have pointed out that this indicates 
the development of a specific immune factor other than local hyperemia 
and leukocytosis. 

I believe it safe to conclude, then, that the protection afforded by the 
intraperitoneal injection of vaccines of streptococci and colon bacilli is 
due to the development of a specific local peritoneal immunity against 
these organisms. 

Comparison of the Cultures of the Heart Blood of Rabbits After the 
Intraperitoneal Injection of Dog Feces——The basis for employing a 
vaccine of streptococci and colon bacilli for immunizing rabbits against 
dog feces was the frequent recovery of a symbiotic culture of these 
organisms from the heart blood of rabbits that died soon after the 
intraperitoneal injection of feces. It is interesting to compare the 
results of culture of the heart blood in all rabbits, immunized and unim- 
munized, which were injected with feces in various experiments 

I speak of this mixed culture as symbiotic because the streptococcus 
(perhaps more correctly gram-positive diplococcus, since chain forma- 
tion was not marked) apparently was a partial oxygen tension organism. 
It grew in the deeper portion of tubes of dextrose broth, apparently 
depending on the colon bacillus, which often formed a surface pellicle, to 
establish the required lowering of oxygen tension. It was difficult to 
separate the two organisms, because the coccus would not grow alone. 
When it seemed to be in pure culture, subcultures would not grow. It 
would not grow on the surface of blood agar plates, but several cultures 
which were fished from the depth of the blood agar did not show a sur- 
rounding zone of hemolysis, but a slight greenish tinge. It belongs in 
the viridans group. I was unable to make satisfactory tests of the 
pathogenicity of the coccus alone, but 5 cc. of the symbiotic cultures, 
freshly isolated, injected intraperitoneally into a rabbit killed the rabbit 
over night. The same combination was then isolated from the heart 
blood of this rabbit. 


14. Rosenow, E. C.: On the Production of Anaphylatoxic Substances by 


Autolysis of Bacteria and Their Relations to Endotoxins, J. Infect. Dis. 10:113, 
1912. 
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Several cultures of heart blood showed a mixture of organisms, 
sometimes including a large gram-positive bacillus, probably Welch’s 
bacillus. Excluding these there were sixty other rabbits that had been 
injected with feces. Cultures of these showed: streptococci alone in 
three, streptococci and colon bacilli in twenty-one, colon bacilli in six- 
teen, and negative cultures in twenty. 

Eight surviving rabbits, showing negative cultures when killed, had 
normal peritoneums and were otherwise normal because of high 
immunity. Cultures of heart blood were not made of all of the other 
surviving rabbits, as they were not killed. Excluding these eight, the 
remainder can be divided into three groups: 

In the first group, the animals died on the first day. Little if any 
peritonitis was present. Streptococci were found in three; streptococci 
and colon bacilli in nineteen; colon bacilli in nine, and cultures of heart 
blood were negative in one. 

In the second group, the animals died or were killed on the second 
to the fifth days. Definite peritonitis was present. Streptococci and 
colon bacilli were found in two; colon bacilli in six, and cultures of the 
heart blood were negative in five. 

In the third group, the animals died or were killed after five days. 
\ high degree of peritonitis was present. Colon bacilli were found in 
one, and cultures from the heart blood were negative in six. 

In accordance with the conception outlined, peritonitis indicates a 
defensive reaction dependent on local immunity. The first group repre- 
sents animals with little if any peritoneal immunity. Death, therefore, 
occurred early because of bacteremia, approximately 60 per cent of the 
animals showing streptococci and colon bacilli and 30 per cent colon 
hacilli alone. The second and third groups represent partially immune 
animals. If definite peritonitis developed (second group), the strepto- 
coccus was less frequently found in the blood (15+ per cent), and 
hacteremia from colon bacilli was relatively more common (45 per cent). 
The peritoneal defense apparently checked the streptococci, but was 
unable to restrain all of the relatively much more numerous colon bacilli. 
\fter a high degree of peritonitis was established (third group), the 
heart blood at necropsy was usually sterile. Death in cases of fully 
developed peritonitis, then, does not appear to be associated with bac- 
teremia. 

These data serve to emphasize the relative frequency of the presence 
of streptococci and colon bacilli in the blood when death occurs early 
after fecal soiling of the peritoneum. They also give further support to 
the conception that peritonitis is a defensive process dependent on 
immunity. It seems correct to divide animals into three groups, accord- 
ing to the degree of peritoneal immunity: (1) not immune, absence of 
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peritonitis, early bacteremia; (2) partially immune, grades of peri- 
tonitis indicating grades of immunity, bacteremia less common, and (3) 
entirely immune, neither bacteremia nor peritonitis, because of prompt 
complete control by the forces of immunity. 


CONCLUSIONS 

Peritonitis, induced by the reaction of the peritoneum to bacterial 
infection, is a defensive process. Its development depends on the 
presence of immunity. This immunity is probably locally increased 
resistance of the peritoneum rather than general humoral immunity. 
Such immunity can be built up by intraperitoneal vaccinations. Rela- 
tively low peritoneal immunity leads to peritonitis, while relatively high 
peritoneal immunity leads to recovery without peritonitis. 

Streptococci and colon bacilli represent the most significant 
pathogenic element in feces. Intraperitoneal injections of a vaccine 
of colon bacilli alone afford a slight degree of protection against subse- 
quent fecal soiling. Intraperitoneal injections of combined vaccine of 
streptococci and colon bacilli are strikingly effective. This protective 
effect is probably due to the development of specific local peritoneal 
immunity. 
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Surgical Technic.——Bailey ** reported a case of nephro-ureteral 
anastomosis. In an attempt to remove an impacted stone from the renal 
pelvis, the pelvis suddenly became detached from the kidney. The ureter 
could be seen lying limply attached to the kidney by a shred of tissue. 
The stone was then easily removed. The next consideration was to 
repair the injury. Nephrectomy was out %f the question because of the 
uremic condition of the patient and because of a large calculus in the 
other kidney. There was little hope of obtaining functional anastomosis, 
but, because of the possibility that even a renal fistula would tide the 
patient over the crisis of the removal of the stone from the opposite 
kidney, the following procedure was adopted: the small transverse inci- 
sion in the hilum of the kidney was extended toward the convex border. 
The torn edge of the pelvis was sutured, at first to the lower and then to 
the upper lips of this wound. The whole suture line was then reinforced 
by a superimposed muscle graft. The kidney was replaced and the 
lumbar incision closed with drainage. There was a fairly profuse dis- 
charge of urine from the lumbar wound for a week. Six weeks later, 
a large calculus was removed from the opposite (right) kidney. At the 
end of three months, cystoscopy showed the left ureter working well but 
not as actively as the right. One year later, the lumbar wound broke 
down and discharged urine. The patient was in good health and at work. 


34. Bailey, Hamilton: Nephro-Ureteral Anastomosis, J. Urol. 20:103, 1928. 
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He was free from pain, but the left lumbar wound discharged about 4 cc. 
of pus every third or fourth day. The blood urea was normal. 

Begg reported a case in which the operation was rendered necessary by 
an accident similar to that in Bailey’s case. During nephrolithotomy, after 
the stone had been removed through the pelvis, some traction had to be 
exerted in order that the incision in the renal pelvis might be closed. It 
was at this stage that the ureter tore completely away from the pelvis at 
the line of a circular ulcer. Only a few ragged pieces of tissue remained 
around the renal hilum. A no. 6 French catheter, butt end down, was 
passed down the ureter. The eye of the catheter was passed into the 
major renal calix. The upper end of the ureter was split and, by means 
of stitches, was so fixed that the margins were approximated roughly to 
the frayed renal pelvis. A capsular flap was then turned down to cover 
and reinforce the suture line. To insure adequate drainage, the pelvis 
was opened from the cortex, and a drainage tube tied in. The catheter 
was subsequently removed from the bladder by an operating cvstoscope. 

These cases demonstrate that the kidney proper may be anastomosed 
to the ureter with at least a temporary functional result. It has yet to 
be proved whether this function can be permanently maintained. 

| Ep. Nore.—Recent experiments on laboratory animals such as those 
reported by Kramer indicate the rapidity of ureteral regeneration and 
healing. Sometimes an incomplete anastomosis will prove effective, and 
the urine finds the normal outlet even under unfavorable circumstances. 
In one case of resection of the bladder for carcinoma, 2 cm. of the left 
ureter was removed and the remaining ureteral segment was tied. Four 
months later, cystoscopy revealed that the ureter was patent; it had con- 
nected with the bladder through the line of resection and was ejecting a 
moderate amount of urine. A ureteral catheter was inserted for a 
normal distance in the ureter. | 

Mason *° cited the case of a boy who lived comfortably for three 
years after transplantation of both ureters into the sigmoid and who died 
following an operation for acute intestinal obstruction due to a band 
associated with tuberculous mesenteric lymph nodes. Lateral anas- 
tomosis was performed. At the end of the operation there was a marked 
degree of collapse, but this was quickly overcome, and for a while 
everything seemed to be progressing favorably. After two days a 
change for the worse was manifested, and the condition retrogressed 
rapidly, death occurring on the fifth day. Necropsy showed that the 
rectum was distended and its muscle definitely hypertrophied. The 
mucosa below the level of the ureteral openings was the seat of mild 
catarrhal inflammation. The right ureteral orifice was patulous. The 





35. Mason, G. A.: Transplantation of Ureters for Congenital Incontinence ; 
Final Results, Arch. Dis. Childhood 3:109, 1928. 
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mucosa had prolapsed, giving it a button-like appearance, and it was the 
seat of inflammatory changes similar to those seen in the neighboring 
rectal mucosa. The left ureteral orifice was difficult to find; it was a 
mere slit through which a fine bristle had been passed, in contrast to the 
other patulous ureter. The right kidney was markedly shrunken. 
Section showed that it consisted chiefly of a dilated pelvis and calices. 
The condition was that of advanced pyonephrosis. The left kidney was 
of normal size. The cortex was swollen, and the vascular markings 
stood out prominently. The pelvis and calices were slightly dilated, the 
former merging imperceptibly with the ureter. 

Despite the apparently advanced degree of renal infection found at 
necropsy, the child, until a few days previously, had not only appeared 
healthy but had led the ordinary life of a school child without any 
inconvenience. 

Regeneration —kKkramer ** commented on the need of methods of 
ureteral repair after certain types of injury to the ureters from trauma 
or infection, or the injuries incident to operation. He showed that all 
operations on the ureters from the standpoint of anastomosis fall into 
two groups, end-to-end and end-in-end. The author noted that 
McArthur described a method of ureteral repair which consisted of 
end-to-end anastomosis over a catheter. He noted also the tendency for 
epithelial lined ducts to regenerate over a splint. 

To determine the rate of ureteral regeneration, the following opera- 
tive procedure was carried out on dogs: An incision was made through 
the lumbar region; the kidney was delivered and the ureter located and 
dissected downward so that the middle third was exposed. In this por- 
tion was made a longitudinal incision, long enough to admit two no. 5 
French ureteral catheters. One catheter was passed upward into the 
renal pelvis; another catheter was passed downward into the bladder, 
and the ends of both were brought out of the lumbar wound. At a point 
about 3.5 cm. below the longitudinal incision, the ureter was completely 
cut across, and the cut edges were brought together by one silk suture. 
The wound was closed by layers. In the first experiment, the catheters 
were removed after five days, a urinary fistula persisting for three weeks. 
This closed during the fourth week, and the animal was killed. Peri- 
ureteral fibrosis was noted at the area of the fistula, and some constric- 
tion was found at the sites of the incisions. The mucosa at the site of 
the anastomosis was grossly unaltered. In the second experiment the 
upper catheter leading from the renal pelvis was removed on the fifth 
day, the other catheter being left in situ. A urinary fistula persisted until 


36. Kramer, S. E.: Observations on the Rate of Ureteral 


Regeneration ; 
Preliminary Report, Surg. Gynec. Obst. 46:216, 1928. 
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the dog was killed two weeks later. While periureteral fibrosis was 
more marked than in the first experiment, the point of anastomosis 
showed a fine annular scar practically without constriction. In the third 
experiment about 2 cm. of the ureter was excised and the ends were not 
brought together, one loose silk suture being used to prevent further 
retraction of the ureteral edges. Urine began to be expelled from the 
upper catheter at once. On the fourth day, both catheters were removed. 
A urinary fistula developed and persisted for three weeks, when the dog 
was killed. The affected ureter was found thickened throughout its 
eourse. Although the mucous surface of the area of regeneration was 
similar in appearance to the other portions of the ureter, the lumen at 
this site was constricted to about a third of the diameter of the portion 
below, and there was dilatation of the ureter above the site of the area 
of regeneration. 

Kramer reported these preliminary experiments to show that the 
rate of ureteral regeneration is probably more rapid than is usually sup- 
posed. He expressed the belief that splinting with the catheter will bring 
about ureteral regeneration, even when there is lack of continuity after 
five days. The presence of the splint, rather than the escape of urine, 
is responsible for the degree of periureteral fibrosis. 

Kramer also pointed out that some degree of stenosis occurs with 
any type of ureteral anastomosis. This is to be combated by early 
removal of the splint and early dilatation of the ureter by cystoscopy. 

{|Ep. Nore.—Much confusion exists as to the best type of ureteral 
anastomosis. In the intestinal, biliary or urinary tracts, however, the 
trend of the time is to get back to end-to-end union when possible. The 
use of a splint of the catheter type has advocates and opponents. 
The foregoing experiments are of interest, although the small number 
of protocols cannot be accepted as final evidence. There is need for 
study of the rate of ureteral regeneration and the effect of leaving the 
catheter in situ over a period of time. The shunting of the urinary 
stream temporarily above the site of anastomosis seems an excellent 
idea and may be a factor in the early regeneration of the urinary tubule. 
The method seems worthy of trial clinically. | 

Obstruction—Smith and Ockerblad ** conducted experiments by 
partially obstructing the ureters of fourteen dogs. Their observations 
were striking in several ways. There was rapid and permanent dilata- 
tion in the ureter and renal pelvis, in spite of indisputable evidence that 
urine was passing through the obstruction. The formation of kinks was 


noted. Seemingly normal blood vessels were also noted which led to or 


37. Smith, C. K., and Ockerblad, N. F.: Partial Obstruction of the Ureter: 
Experimental Study, J. Urol. 19:347, 1928. 




















































































2220 ARCHIVES OF SURGERY 









from a kidney and became “aberrant vessels” in a short time because of 
marked change, not only in the size of the kidney and its pelvis, but in 
its position. The ureteral tortuosities and kinks obviously did not result 
from the descent of a greatly enlarged and congested kidney, as has been 
claimed by clinical observers, since in dogs gravity does not have a great 
influence, the pull being rather forward. These authors found that the 
upper pole of the kidney on the obstructed side was actually several 
centimeters higher than that on the unobstructed side. There was also a 
definite lengthening of the ureter of several centimeters, together with 
a tendency for the tortuous and kinked ureter to place itself nearer the 
median line and to rotate on its long axis. 

They found that partial obstruction of the ureter caused an entirely 
different series of abnormal changes from those resulting from com- 
plete obstruction of the tube. They were especially interested in the 
ureter, but noted that injury to the ureter does not occur experimentally 
apart from serious changes in the renal pelvis and parenchyma. The 
injury to the ureter is in direct relation to the point of obstruction; the 
nearer it is to the bladder, the greater is the ureteral tortuosity and 
redundance. 

The renal pelvis in a partially obstructed ureter may obstruct the 
vena cava, and this enlarging pelvis may also so stretch blood vessels 
which in the beginning were normal that they may become the so-called 
aberrant vessels. In this respect dilatation of the renal pelvis or ureter 
may produce an aberrant vessel, and an aberrant vessel may produce 
obstruction to the ureter. 

Fibrous bands which form may become permanent adhesions and 
may bind the ureter in its new position, even after the obstruction has 
been released. 

Ureteral kinks, which have been reckoned by some clinicians to be 
the causative factors of symptoms attributed to ureteral obstruction, are 
apparently only a by-product of ureteral obstruction. In this connec- 
tion, the authors conclude from this evidence, together with clinical 
observation, that the obstruction which produces the kink is likewise a 
real factor in producing the clinical symptoms. 

Papin ** reported a case in which hysterectomy had been performed. 
Two days after the operation urine had not been passed, and the bladder 
was empty. Cystoscopic examination revealed ureteral obstruction 
several centimeters from both ureteral orifices. At a second operation, 
both ureters were found to have been ligated at the level of the uterine 
artery. The ligature was removed and ureteral catheters inserted into 
the ureters above the point of ligation. The lower end of the catheter 


38. Papin, Marc: Ligature opératoire des deux uretéres; Désobstruction, Bull. 
et mém. Soc. nat. d. chir. 54:1026, 1928. 
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was passed down into the bladder. These catheters were left in place 
six days, and the convalescence was uneventful. Legueu, in discussing 
this case, stated that he did not believe it necessary in such instances 
to insert the permanent ureteral catheters. 

Stricture. —Legueu and Fey * stated that ureteral strictures are often 
multiple and almost always bilateral. ‘They usually develop in the 
ureteral wall as a secondary focus of infection. These patients are 
found in the clientele of general surgeons and have frequently been 
operated on uselessly for appendicitis or disease of the biliary tract. 

Pain, which occurs in the region of the kidney, varies from simple 
pressure to violent nephritic colic. About 70 per cent of patients have 
frequency of urination, burning or incontinence. The kidneys are pain- 
ful on palpation, and in a number of cases examination of the urine 
shows manifestations of pyelitis. Ninety per cent of 400 patients with 
pyelitis treated by Hunner had a ureteral stricture. A large number 
of patients with hydronephrosis also had ureteral strictures. The treat- 
ment consisted in dilatation of the ureter by ureteral sounds. 

The authors stated that at the clinic of Necker, where they practice, 
inflammatory stricture of the ureter is unknown. They have observed 
traumatic strictures, postoperative strictures and strictures following 
a ureterovaginal fistula, but never primary inflammatory ureteral 
strictures. 

Vermooten *® and his associates produced ureteral strictures in 
female dogs. In one experiment, this was done by injuring the peri- 
toneum over the ureter. In other instances, injections of suspensions 
of colon bacilli were made into the wall of the ureter. Each dog was 
examined by cystoscopy and pyelograms before the experiment, and 
the urinary system was found to be normal. 

These few experiments showed that strictures of the ureter can be 
produced artificially in dogs and that, although it takes a comparatively 
long time to produce gross changes in the renal pelvis and the ureters 
proximal to the strictured area, these occur uniformly and are apparently 
progressive in nature. The chief gross changes which occur are dilata- 
tion of the renal pelvis and dilatation and tortuosity of the ureter; 
microscopically, there is fibrosis and small round-cell infiltration at the 
site of the stricture. 

The dilatation of the kidney is an important observation, and it 
might explain an occasional case of the right-sided pain which sometimes 
occurs after appendectomy, especially if an actually inflamed appendix 


39. Legueu, F., and Fey, B.: Les rétrécissements de l’uretére, J. d’urol. 25:417, 
1928. 
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lay in the proximity of the ureter. It might also make one suspect the 
possibility of ureteral stricture in patients who have had pelvic opera- 
tions during which the ureter was exposed or the peritoneum over 
it torn. 

Hunner *' stated that most patients with calculus in the upper part 
of the urinary tract are subject to some form of urinary stasis. The 
most frequent cause of this stasis is ureteral stricture. He reported 
ultimate results in a series of seventy-eight cases, thirty-three of renal 
calculus and forty-five of ureteral calculus. 

Hunner concluded that some of the advantages of ureteral dilatation 
are that: (1) thorough dilatation leads to the spontaneous passage of a 
large percentage of ureteral stones; (2) the total renal function is 
increased and the patient’s general health improved preparatory to opera- 
tion; (3) the establishment of drainage often renders certain cases 
favorable operative risks which otherwise would not be considered as 
such ; (4) many patients who cannot be operated on because of advanced 
age, obesity or cardiac or pulmonary lesions are made more comfortable 
and life is prolonged through the establishment of better ureteral 
drainage; (5) prolonged postoperative sinus drainage is avoided, and 
i much higher percentage of patients leave the hospital without urinary 
infection, and (6) there is a decreased tendency to the recurrence of 
calculus in the kidney operated on, as well as a lessened tendency to the 
formation of calculus in the opposite kidney. 

Spasmodic Contracture-——Gregoire and Wolfromm * stated that 
although reflex anuria is a well-known occurrence, its cause is only 
explained on theoretical grounds. One group of observers assumes that 
spasm of the ureter is the momentary cause, and others believe that a 
lesion of the kidney is present. 

The authors cited a case in which a ureteral spasm resulted in long- 
standing anuria. The patient, a woman, aged 29, at the time of men- 
struation had severe pain in the loin which radiated toward the bladder 
and the thigh. Examination revealed uterine fibromyoma, which was 
removed under local anesthesia. For two days she did not pass urine. 
n catheterization, the bladder was empty. Both ureters could be 
catheterized only for a distance of 6 cm. Later, both catheters were 
pushed up to the pelves which were also found to be empty. Urine was 
not secreted in spite of pelvic lavage and the intravenous injection of 
dextrose solution. The operative wound was reopened, and inspection 


41. Hunner, G. L.: Calculus of the Upper Urinary Tract Treated by New 
Methods: End-Results, J. Urol. 20:61, 1928 
42. Grégoire, R., and Wolfromm, G.: Anurie post-opératoire par contracture 
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of the ureters did not reveal a cause for the anuria. Catheterization 
again revealed the bladder to be empty. The bladder was then filled 
under pressure, and a retention catheter was left in place. The following 
day, 3 liters of urine was secreted. Three days later the patient had 
another attack of anuria, and the bladder was again distended. After 
that, the patient was well. 

For an explanation of this phenomenon, Grégoire and Wolfromm 
cited the experiments of Legueu in which he proved that by mechanical 
stimulation of the lower ureter, antiperistalsis results and extends up 
to the renal calices. He believed that such movements in their extreme 
effect may lead to a spasm such as has been similarly observed in the 
esophagus, stomach or intestinal tract. 


PROSTATE 

Hypertrophy—Hunt ** reviewed a series of 1,000 consecutive cases 
of benign prostatic obstruction in which suprapubic prostatectomy was 
done. He emphasized the fact that, for the successful treatment of this 
condition, it should be regarded from a general medical point of view. 

True adenomatous hypertrophy comprises about 85 per cent of 
benign obstructing prostatic lesions, the remainder being of the inflam- 
matory or prostatic type. Although the inflammatory type is encoun- 
tered often at an earlier age than adenomatous hypertrophy, there is 
little difference in the age incidence in cases of obstruction and retention 
from the two types of glands. Prostatic fulness and enlargement are 
found on careful digital examination in more than 50 per cent of men, 
aged 50; however, the incidence of obstruction and the symptoms of 
benign prostatic disease are rare at this age or under this age. The 
average age in Hunt’s series was 64 years. Although a small gland 
may produce intra-urethral obstruction and complete retention, a huge 
intravesical gland may provide adequate urethral passage without urinary 
retention. The moderate sized gland is the usual enlargement produc- 
tive of retention. 

Cystoscopic examination is not necessary except in cases in which 
the digital examination does not afford evidence which unreservedly 
explains the urinary symptoms. Retention and residual urine, when 
definitely attributed to the prostate, form the true indications for 
prostatectomy. Urinary retention requiring catheterization existed in 
more than 50 per cent of the cases in the series. 

In preoperative treatment, patients with prostatic obstruction are as 
a rule poor subjects for immediate operation. Hunt noted that the 
mortality rate in cases in which the patient seems to be in good physical 





43. Hunt, V. C.: Benign Prostatic Hypertrophy: a Review of One Thousand 
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condition and is operated on without preliminary treatment approaches 
that of patients in a poorer condition who have had proper preliminary 
treatment. For the last three years at the Mayo Clinic, preliminary 
treatment for a minimum of ten days has been carried out in all cases 
requiring prostatectomy. Drainage of the bladder is of prime impor- 
tance; it is established by means of an indwelling permanent urethral 
catheter and is continued until the cardiovascular renal reserve has been 
restored to the point of relative safety. Permanent catheter drainage is 
the method of choice because it facilitates the one-stage visualized 
operation. Suprapubic drainage is necessary under the conditions of 
associated vesical lesions, such as stones and diverticula, and in those 
cases of marked renal insufficiency requiring a long period of drainage 
preliminary to prostatectomy. Intolerance of the urethral catheter 
occurred in 6 per cent of Hunt’s cases. Suprapubic drainage means a 
second-stage blind enucleation of the prostate with results that are not 
so satisfactory as those obtained with the one-stage visualized operation. 
Suprapubic drainage was necessary in 28.8 per cent of cases. Prostatec- 
tomy should not be considered in any case in less than three weeks from 
the cystostomy. Approximately half of the patients were operated on 
within an interval of a month. 

The general condition of the patient is the important guide to the 
time at which the prostatectomy is to be considered, the tests of renal 
function serving to indicate the danger of operation rather than its 
safety. A consistently low phenolsulphonphthalein return or a per- 
sistently high blood urea estimation indicates a narrow margin of 
reserve, and only under most unusual conditions may prostatectomy be 
undertaken if the renal function is less than 20 per cent or if the 
stabilization of the blood urea is much more than 50 mg. for each 
hundred cubic centimeters. 

The one-stage operation was performed in 72 per cent of Hunt’s 
series. Regional anesthesia is the one of choice and has displaced general 
anesthesia in this field of surgery because it minimizes postoperative 
renal depression and pulmonary complications from _ inhalation. 
\ccurate hemostasis is most important, as continued bleeding exerts a 
profound influence on the subsequent advent of sepsis and pyelone- 
phritis. The Pilcher bag, which was used in 850 cases of this series, 
proved a most effective method of hemostasis when utilized with 
hemostatic control by suture at the vesical neck. 

The mortality from prostatectomy will vary, and an incredibly low 
mortality may be obtained for a considerable time and for a considerable 
number of consecutive cases through careful selection of patients, the 
benefits of operation being denied to those with a narrow margin of 
cardiovascular reserve. With the acceptance of only such conditions as 
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cardiac decompensation, coronary sclerosis with evidence of marked 
myocardial injury and advanced malignant hypertension as contraindica- 
tions to prostatectomy, operation was performed in 140 consecutive cases 
after adequate preoperative treatment with one death. Four deaths 
occurred, however, in the next fifty-four cases, making a mortality rate 
of 2.5 per cent in 194 cases in which operation was performed during 
that year. 

On the other hand, previous to the adoption of the principle of 
preoperative drainage, 36 per cent of the patients were operated on 
without preoperative preparation with a mortality rate of 6.6 per cent. 
The mortality rate in the 1,000 cases for a period of eight years was 
5.4 per cent. General sepsis, uremia and pyelonephritis were the most 
important causes of death. Pulmonary embolism occurred in eight 
cases; coronary sclerosis was the cause of death in two, pneumonia in 
three, and bleeding duodenal ulcer in one case. The results of operation 
as determined from the patients’ statements regarding relief from 
prostatic symptoms were good, 85 per cent stating that they were com- 
pletely or almost completely relieved. 

[Ep. Note.—The study of this series of cases is of interest in that 
it points out the value to be obtained by careful coordination of the 
various phases of treatment in prostatic disease. Hunt, probably as 
much as any surgeon, has simplified the technic of suprapubic pros- 
tatectomy to such an extent as to make the execution of the operation 
and the end-results obtained equally as satisfactory as those obtained by 
the perineal operation in the hands of its most skilful advocates. 

The importance of preoperative treatment even for the patient who 
appears to present a good risk according to all the tests of clinical and 
laboratory type is certainly demonstrated in this review and is in itself 
a remarkable contribution to the knowledge of prostatic disease. ] 

The death rate in 126 cases of suprapubic prostatectomy reported by 
Edwards ** was 8.7 per cent. Four of these patients were operated on 
in two stages; one patient died. The remaining 122 cases were done in 
one stage. The mortality in this group was 8.2 per cent. There was only 
one death due to hemorrhage (0.8 per cent). The mortality from opera- 
tive shock was less than 0.8 per cent. In two cases of death due to 
pyelonephritis, the renal calices and pelves were dilated. In three of four 
cases in which uremia was the cause of death, sepsis played a part. 
Sepsis and uremia together accounted for 60 per cent of the deaths 
following the one-stage operation. Edwards believed that this relatively 
high mortality may be eliminated by earlier operation. 


44. Edwards, H.: Mortality of Operations upon Enlarged Prostate, Lancet 
1:77, 1928. 
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BLADDER 


Stone.—Krasnobajeff ** stated that the mortality following litho- 
tripsy in children is low. The stones in the bladder of children are of 
a composition which permits crushing. In three of 102 cases, the stones 
were composed of oxalates. In 91 per cent of the cases the stones con- 
tained urates and in 7 per cent phosphates. In 60 per cent of 168 cases 
in which the size of the stone was measured, it was 2 cm. in diameter. 
In six cases the stone was 4 cm. in diameter and in one case, 5 cm. In 
50 per cent of the cases the stone was so small that it was necessary to 
pass the lithotriptor only once, and in only 8 per cent was it necessary 
to insert it four or more times. The average period of time occupied 
was twenty-four minutes; the minimal time was from three to five 
minutes, and the maximal, ninety-two minutes. 

A group of various reports indicates the low mortality following this 
operation. Alexandroff reported 574 cases with nine deaths. 
Krasnobajeff reported 189 cases with two deaths, and in another series 
of 117, operation was performed prior to 1901 with two deaths. In all, 
lithotripsy was performed 880 times with thirteen deaths, an operative 
mortality of 1.5 per cent. It is interesting to compare these figures with 
those reported by Guyon, who reported 4,000 cases with a mortality of 
2 per cent. Lithotripsy gives a shorter period of convalescence than 
does the open operation, and the author stated that recurrence is not 
more common than with the open method. 

Rocher and Blanc ** reported a case of vesicorenal lithiasis in a child 
aged 3 years, whose mother had been operated on at the age of 3 years 
for stone in the bladder and two of whose sisters had likewise had stones 
in the bladder. In this case the symptoms were typical, and cystoscopy 
confirmed the diagnosis. Roentgen examination showed four calculi in 
the bladder and, in addition, a calculus of the same shape, size and 
opacity at the level of the pelvis of the left kidney. The four vesical 
calculi were removed by cystotomy. Two weeks later the right lumbar 
region became painful and rigid, and the patient’s condition was grave. 
The kidney was exposed, and the stone was removed from the neck of 
the ureter. Death took place two weeks later from pyelonephritis. In 
lithiasis in infants the frequency of heredity in the formation of stone, 
the frequent absence of macroscopic hematuria and the necessity of 


taking roentgenograms of the entire urinary tract in every case should 
be borne in mind. 


45. Krasnobajeff, T. P.: Ueber Lithotripsie bei Kindern, Arch. f. klin. Chir. 
150:227, 1928. , 


46. Rocher, H. L., and Blanc, H.: Case of Urinary Lithiasis in an Infant, 
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Liebl *? reported the case of a woman, aged 54, who was operated on 
twice within a period of five years for vesical and uterine calculi. One 
year after the first operation, she passed a small vesical stone. At the 
second operation, the bladder was completely filled by one large stone. 
The uterine stones were wedged tightly in the cervix. This is said to be 
the only case of its kind on record. 


Nerve Control.—McClintic ** stated that there are two emptying 
mechanisms for the bladder, the so-called visceral or involuntary and 
the voluntary or somatic. The latter has been added to enable the organ- 
ism to adapt itself somewhat to its environment when it is essential for 
these organs to empty. 

The bladder consists of three layers, a mucous membrane on the 
inside, a middle muscular layer and an outer fibrous layer. The sensory 
nerves terminate in all of these layers. On the outer layer are small 
nerve ganglions and plexuses. The sensory nerves carry all afferent 
impulses to the spinal cord. The inhibitory nerve fibers terminate in the 
muscles. The nerves which transmit the motor impulses and which 
cause contraction of the wall of the bladder relay in the ganglions on the 
bladder, and from the cells of the ganglions fibers arise which run to 
the muscles of the wall of the bladder. 

McClintic concluded that transverse lesions of the cord below the red 
nucleus result in the establishment of an automatic bladder. The volun- 
tary emptying mechanism of the bladder is controlled from the cerebrum 
and the involuntary mechanism from the spinal cord. 

Diverticula.—Stirling and Rollings *® stated that the most common 
site for diverticula is at the upper and lateral margin of the trigone. If 
drainage is adequate and infection is not present, the diverticulum 
usually is not of clinical significance. : 

In making the diagnosis the authors stated that a series of three or 
more plates should be used in making cystograms, which should consist 
of an anteroposterior view, a lateral view to show the retroversical type, 
and one after the bladder is emptied to show whether retention in the 
sac occurs. An opaque catheter coiled up in the diverticulum and a lead 
catheter in the ureter on the affected side are valuable aids in the diag- 
nosis of this condition. 

Six of the cases reported by Stirling and Rollings presented unusual 
features : the first, a relatively rare dumb-bell type of stone in the bladder 


47. Liebl, L.: Ein Fall von rezidivierenden Uterus- und Blasenstein, Zentralbl. 
f. d. ges. Gynaek. u. Geburtsch. 52:510, 1928. 


48. McClintic, C. F.: The Clinical Neuro-Physiology of the Automatic 
Urinary Bladder and Enuresis, J. Urol. 20:267, 1928. 

49. Stirling, Calhoun; and Rollings, H. W., Jr.: Diverticula of the Bladder: 
Remarks Founded upon a Study of Twelve Cases, Ann. Surg. 87:742, 1928. 








2228 ARCHIVES OF SURGERY 


and diverticulum; the second, a diverticulum of the bladder associated 
with a diverticulum of the ureter; the third, an enormous diverticulum 
with eight associated diverticula which held 1 liter; the fourth, a large 
diverticulum of the bladder of a female without obstruction; the fifth, a 
diverticulum of the bladder with both ureteral orifices opening into it, 
associated with a high degree of hydro-ureter and hydronephrosis; the 
sixth, a large vesical calculus associated with two diverticula of the 
bladder. In seven of the twelve reported cases, operation was successful. 
Three cases were inoperable as a result of cardiorenal disease; in the 
remaining two, palliative treatment was given. 

Four of the reported cases occurred in females. This is unusual. as 
the majority of the reported cases have occurred in males. 

Deformity.—Laskownicki *° reported a case of hypertrophy of the 
interureteral ridge which was apparently congenital in origin. This 
hypertrophy was the cause of complete obstruction to urination. This 
difficulty in urinating increased slowly but steadily every day until at 
last the capacity of the bladder reached the enormous quantity of 2 liters. 
The patient died following cystostomy. 

Postmortem examination revealed hypertrophy of the interureteral 
ridge. The bladder was markedly thickened, and several diverticula as 
well as bilateral hydronephrosis and cysto-ureteropyelonephritis were 
present. The patient probably had never been able to empty the bladder. 
The capacity of the bladder increased more and more. At the same time, 
on account of frequent contraction of the muscles of the trigone, all 
efforts to empty the bladder of residual urine being fruitless, the trigonal 
muscle underwent continuous hypertrophy which, in its turn, caused 
hypertrophy of the interureteral ridge. 

Complication of Cystotomy.—Beer™ stated that following supra- 
pubic operation on the bladder he has repeatedly observed a curious and 
painful complication of periostitis involving the bones of the pelvis, 
usually starting in the bodies of the pubic bones. This condition is 
apparently a mild infection secondary to operation on the bladder. It 
usually occurs only when the bladder has been opened. Patients com- 
plained of pain when they tried to sit up or when they coughed, due to 
the fact that the rectus muscles pulled against the inflamed attachment 
at the symphysis. Some of the cases are mild, and the trouble is appar- 
ently localized in the attachment of the rectus muscles; but in the 
majority the process extends along the descending ramus of the pubis, 
so that the patients have pain and tenderness along the attachment of the 


50. Laskownicki, Stanislaw: Congenital Hypertrophy of the Interureteral 
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adductor muscles which interfere with walking and with the movement 
of the two thighs. The disturbance may last for several months. 
Physical signs are usually slight. A roentgenogram of the pubis may 
show fraying of the periosteum, although it is usually far from conclu- 
sive in the early stages. 

Perivesical Suppuration.—Culver and Baker * stated that perivesical 
suppuration, although not common, is one of the end-results of peri- 
vesical inflammation, regardless of the etiology of this inflammation. 
The primary cause of the suppuration may be of such a nature as to 
prevent cure, but the mortality from the suppuration itself should not 
be high if the condition is recognized and proper drainage instituted. 
The morbidity is usually due to the general effect of long-continued 
sepsis. 

The authors suggested that preliminary cystotomy be made in all 
cases in which perineal section is contemplated in chronic perineal 
sepsis, such as is seen in multiple perineal fistula. This makes a safer 
field for perineal section later. 


Fistulas —Bengolea ** reported thirty cases of vesicovaginal fistula. 
In three, operation was performed by the abdominal route; the results 
were not good. In twenty-seven, operation was performed by the 
vaginal route; 64.4 per cent of the patients were cured. Twenty-four 
of the fistulas resulted from childbirth; three followed operation and 
one followed radium. Twelve of the fistulas extended from the bladder 
to the vagina, four involved the cervix and the vagina, one was vesico- 
ureterovaginal, and one was ureterovaginal. 

Legueu reported somewhat similar statistics. He performed the 
transabdominal operation in eight cases, with five cures and three 
failures. In fifty-five cases in which operation was performed by the 
vaginal route, there were thirty cures (54 per cent). Legueu believed 
that the following procedure should be carried out: for fistulas situated 
low in the bladder, the vaginal route is superior; this procedure is easy, 
simple and efficacious and may be repeated if necessary; for fistulas 
situated high in the bladder, the suprapubic route is superior, and for 
postoperative fistulas the abdominal route, although more dangerous, 
should be used on account of the more successful results. 

Garmsen ** reported three cases of incontinence due to vesicovaginal 
fistulas. Operation was performed as follows: The fallopian tubes 


52. Culver, Harry; and Baker, W. J.: Perivesical Suppuration, J. Urol. 19:689, 
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2230 ARCHIVES OF SURGERY 


were first resected, and the lower part of the small intestine was freed 
without destroying its mesenteric connection. An intestinal ring, 12 to 
15 cm. in diameter, was formed by end-to-end anastomosis. The rectum 
was freed from surrounding attachments, and the mucous membrane was 
separated from the margin of the skin. The intestinal ring was con- 
nected to the external anal sphincter, which had been resected from the 
anterior wall of the rectum. In this way there were two openings 
through this sphincter, the newly made urethra and the rectum. After 
three days, the intestine was opened, given daily lavage and slowly 
dilated. After three months, the ureters were transplanted from the 
bladder to the intestine. 

In the third case the entire procedure was performed in one stage, 
and at the same time the anal opening was placed about 3 cm. from the 
urethral opening. In all cases there was entire continence after the 
operation. One patient died two months after operation from pyelo- 
nephritis. The question to be solved is how to make the part of the 
intestine used for the bladder bacteria-free and thereby obviate infection 
of the kidney. 

Urinary Retention.—In cases of postoperative retention of urine 
persisting for more than twelve hours, Fermand ** recommended that 
10 cc. of a solution of glycerite of boroglycerin (1 part to 5 parts of 
water) be injected into the full bladder. If the glycerite boroglycerin 
content is less than 20 per cent, it does not have any effect, and if it is 
greater, it tends to irritate the bladder. 


Tetany.—Rohmer and Géry** reported a case of long-standing 
tetany in a young boy, who had trouble in emptying the bladder. There 
were tumor-like protrusions at both sides of the upper half of the 
bladder. Because the sphincter spasm which was present disappeared 
following antitetanic treatment and catheterization, the authors con- 
cluded that the case was one of tetany of the bladder. 


SEMINAL VESICLES 


Diagnosis —Kartal * stated that in every case of spermatocystitis, 
the possibility of injury to the kidney of the affected side should be con- 
sidered. If such injury exists, conservative treatment should first be 
tried to see whether improvement in the local process brings about 
improvement in renal function. If conservative treatment fails, seminal 
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vesiculectomy is the treatment of choice. Five cases were reported. In 
three the colicky pains had led to the diagnosis of appendicitis. In three, 
also, the renal function was disturbed. Sympathetic involvement of the 
ureter depends on the shape of the individual seminal vesicle rather 
than on its size. Involvement of the wall of the bladder depends on the 
site of the severest inflammatory process in the seminal vesicle, whether 
near or at a distance from the ampulla. 

Surgical Technic—Morrissey ** reviewed the various methods of 
dealing with infections of the seminal vesicles and prostate which have 
been advocated during the last few years. Belfield’s injection of the 
vas, injection through the ejaculatory ducts, and Stellwagen’s injection 
of aqueous isotonic solution of iodine are mentioned. Emphasis has 
been placed on the prostate as a focus of infection, as shown by the 
work of von Lackum; he has shown that frequently nonspecific pros- 
tatitis and seminal vesiculitis of streptococcic type may be a factor in 
systemic or focal disease. The connection between perirectal and 
ischiorectal abscess and chronic infection in the seminal vesicles is sig- 
nificant and frequently is overlooked. Acute prostatic abscess may be a 
sequel of this focal condition. 

Morrissey limited the selection of cases for operation to acute sup- 
purative types and the rheumatic cases. The most favorable type of 
case for operation is that in which an acutely inflamed prostate and 
distended, painful vesicles develop, without unusual cause, during the 
course of treatment for ordinary gonorrhea. The development of these 
local changes, together with systemic manifestations, such as acute pain 
in the joints or high temperature, pain and general sepsis, is an indication 
for immediate drainage after a period of preliminary treatment for 
seventy-two hours. Rectal irrigations should be tried for three days 
and then continued if the condition improves. In general, operation is 
recommended in the acute cases provided other methods have been tried 
and are unavailing. It is wise to wait until the urethral discharge reap- 
pears, as its cessation may account for the joint manifestations. How- 
ever, if in the presence of profuse or moderate discharge the prostate 
remains swollen and tender and the symptoms of involvement of the 
joints are severe, drainage should be instituted. 

In a period of six years, Morrissey has performed operation in sixty- 
four cases of acute prostatitis and seminal vesiculitis. In addition, four- 
teen cases of chronic infections of the seminal vesicles have been treated 
by epididymectomy. Twelve cases of extensive peripelvic prostatic sup- 
puration have been treated by operation, perirectal and superior pelvo- 
rectal abscesses having developed. Disappearance of pain and swelling, 


58. Morrissey, J. H.: Surgical Drainage of the Seminal Vesicles and Prostate; 
Its Indications, Technique and Results, Surg. Gynec. Obstr. 46:341, 1928. 








2232 ARCHIVES OF SURGERY 


subsidence of the fever, and decrease in the size of the prostate and 
perivesicular swelling have occurred immediately after operation. 
Prostatic or urethral symptoms did not recur. Fistula did not develop 
in any of the cases. Following operation on patients with disorders of 
the joints, pain subsided, swelling disappeared, and function returned in 
80 per cent. 

Attention is called to the existence of infection of the seminal vesicles 
in certain cases of enlargement of the prostate. The persistence of 
infection after prostatectomy may account for the delayed convalescence 
in these cases. Thompson-Walker advocated vesiculectomy at the time 
of prostatectomy, if infection is known to be present. In cases of 
chronic infection contributing to other symptoms, such as infection of 
the joint and referred or distant pain, operation should be the last resort. 
Sound judgment should be exercised in the care of these patients. 

Persistent vesical infections may. accompany or follow earlier 
epididymitis. In sugh cases the removal of the affected epididymis may 
be beneficial and is likely to cure both the vesical and the prostatic infec- 
tion. Concerning the pathologic changes, it would seem that the essential 
factor in these conditions is the extension of infection along the ejacu- 
latory ducts and into the perivesicular and periprostatic tissues. Resolu- 
tion undoubtedly occurs in more than 96 per cent of the cases of 
perivesiculitis and periprostatitis, as is evidenced by the infrequency with 
which such cases come to operation. 

Operative procedures are described as: (1) suprapubic, (2) inguinal, 
(3) transvesical, (4) perineal and (5) ischiorectal. Morrissey expressed 
the belief that suppurating complications of venereal infections are more 
and more being considered from, the surgical standpoint. He considered 
the perineal operation as the method of choice. 

Operation does not guard against recurrences in cases of rheumatism, 
and sterility and functional disturbances are to be reckoned with. 
Sterility is probably coincidental with the operation and is not caused by 
it. The periprostatic infection with infiltration of the ejaculatory ducts 
is largely contributory to the vesicular infection, and free and adequate 
drainage must be provided by liberal prostatic incisions. In cases in 
which venereal etiology is remote or recent, operation may be performed 
without undue risk and the mortality is nil. 

Technically, Morrissey advocated the “exaggerated lithotomy”’ posi- 
tion of Young. The sound is inserted into the urethra and held in 
position. The incision runs from a point superficial to the ischial 
tuberosities and is carried in a curved line, the center of which should 
correspond to the point at which the urethra leaves the bulb to enter 
the prostate. The lateral fossae are dissected free by blunt dissection, 
the central tendon is carefully divided, and the apex of the prostate 
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comes into view. A vesical tractor is then introduced, the sound being 
removed. The prostate is elevated into view, and the fibers of the 
recto-urethralis muscle are dissected close to the capsule of the prostate. 
After dissection of the fibers of the recto-urethralis muscle, the existence 
of several planes of fascia constituting the capsule of Denonvilliers is 
recognized. Careful dissection is made upward along a plane extending 
posterior to the anterior wall of the retrovesical space. A second layer 
is then dissected back to the same point. Two fingers are then intro- 
duced, and the vesicles are felt stretched out to either side of the bladder. 
Enucleation from this position is made, a gauze sponge on a holder being 
recommended to aid in the enucleation. If the vas is ruptured, it is tied 
off. Vesiculotomy or vesiculectomy is then done. Incision of the 
prostatic capsule is recommended if there is much inflammation at this 
site. Two gauze wicks are inserted into the retrovesical space, the 
vesicles replaced, and two bits of rubber tubing inserted with the drains. 
The tractor is removed, the free edges of the levator muscles sutured 
together with a double suture of chromic catgut, and the skin is closed 
with interrupted sutures. The gauze is removed on the second day, and 
the rubber tubes are held in place. These are kept in position for five 
or six days and the cavity irrigated twice daily during this time. Patients 
are allowed to get up on the eighth or ninth day, and the sutures are 
removed as quickly as possible. The edges of the wound heal firmly by 
the third or fourth day and the center of the incision is kept open for 
drainage. 

Hunt °® described a method of posterior excision of the seminal 
vesicles. The patient is placed in a position similar to that used for the 
Kraske operation. A posterior median line incision over the sacrum is 
made and the tip of the coccyx cut off. Hunt derived his idea for this 
operation in noting the accessibility of the seminal vesicles through the 
posterior incision for resection of the rectum. In his operation for 
excision of the seminal vesicles, he avoids displacement of the anus and 
injury to the anal sphincters. Sacral anesthesia is preferred. The inci- 
sion extends from about 2.5 cm. above the anus to just above the 
sacrococcygeal articulation. The incision is carried down to the levator 
ani. Mobilization of the rectum and the lower portion of the sigmoid 
and their lateral retraction expose the vesicles after division of the recto- 
vesical fascia. After removal of one vesicle, the rectum is retracted to 
one side, thus exposing the remaining vesicle. 

In none of the cases in which Hunt operated has a sinus resulted, 
and in all instances healing occurred without disturbance of the function 
of the levators or of the anal sphincters. 


59. Hunt, V. C.: Posterior Excision of the Seminal Vesicles, Ann. Surg. 87: 
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[Ep. Note.—Morrissey has been one of those to advocate the peri- 
neal route in the treatment for seminal infections of the vesicle and 
prostate and has adduced much good evidence to support the rationale 
of the procedure. The perineal route in itself offers to many surgeons 
difficulties which seem to be a technical hindrance. Those who are adept 
at the operation of perineal prostatectomy would find little difficulty with 
the procedure, and a better understanding of the anatomy of the 
perineum with a little more care as to dissection should put the technic 
in the hands of the more conservative surgeon. 

Hunt’s procedure seems even more simple and offers a new field for 
clinical endeavor in the approach to these deeply buried structures. He 
emphasized the superiority of surgical methods which allow the operator 
to work under direct vision. Although the dissection of the rectum and 
the excision of the coccyx expose a considerable amount of fresh tissue, 
the adequacy of exposure and the opportunity for accurate work under 
vision, together with good drainage, overcome this objection. The 
technic will undoubtedly be useful in certain cases. | 


TESTICLE 


Tumors.—Muto © reported on eight testicular tumors which he 
examined microscopically. One case was found to be a polymorpho- 
cellular sarcoma which had invaded the capsule and epididymis ; invasion 
of the blood vessels was also noted. 

Hemangioma was found in a boy, aged 2 years. It was in the 
mediastinum of the testicle and appeared to be on an embryonic basis. 


Three of four cases of the so-called large-celled malignant testicular 
tumors were found to be pure carcinomas. In the fourth case, angioma- 
tous areas, glandular tubules and cylindric cells were noted, as well as a 
sarcomatous stroma in the primary tumor. Cysts with cornified layers 
of squamous epithelium were also found in the lymphatic metastasis. 
Muto concluded from his observations that the large cell malignant 
testicular tumors should be included in the carcinomatous group. The 
large cell tumors are malignant and metastasize early, especially to the 
retroperitoneal lymph nodes. Trauma appears to play a part in their 
origin or further development. In four cases there was a history of 
trauma. 

One case was that of an epithelial tumor in a child’s scrotum and 
was similar in appearance to the large-celled carcinoma. The growth 
probably developed from an embryonic mixed tumor. 

Another case appeared to be a typical embryoma in the form of a 
dermoid cyst. Chorio-epithelioma developed from fetal ectoderm. 
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Correspondence 


“LOBAR PNEUMONIA CONSIDERED AS PNEUMOCOCCIC 
LOBAR ATELECTASIS OF THE LUNG” 


To the Editors:—I have read with a great deal of interest the article on lobar 
pneumonia by Coryllos and Birnbaum published in the ARCHIVES OF SURGERY 
of January, 1929, page 190. So radical a theory should not pass without con- 
sideration and comment. The authors have based their theory that bronchial 
obstruction is the important factor in the pathogenesis of lobar pneumonia on 
certain similarities between this condition and lobar atelectasis. I do not think 
that they have explained successfully the many differences between the two entities. 
I should like to call attention to one which, I believe, renders the theory untenable. 

In atelectasis caused by obstruction of a bronchus supplying a lobe, the physical 
signs are flatness, absent breath sounds and decreased tactile and vocal fremitus. 
It has generally been believed that these signs persisted as long as the bronchus 
remained obstructed. In pneumonia the initial decrease in breath sounds soon gives 
way to dulness, pronounced bronchial breathing and increased tactile and vocal 
fremitus. The authors have explained this difference on the basis that in pneu- 
monia the initial decrease in breath sounds is coincident with the onset of atelectasis, 
which, because of the greater proportion of alveoli at the periphery, is most marked 
in this portion of the lung. As soon as the interstitial inflammation, spreading 
from the hilum, and the atelectasis, spreading from the periphery have rendered 
the lobe completely atelectatic and consolidated, the sounds from the trachea and 
the patent hilar bronchi are transmitted through this wniformly dense tissue 
to the surface of the thorax. From this time on the signs become those of fully 
developed pneumonia, bronchial breathing and increased tactile and vocal fremitus. 
That this change of signs does not occur in the ordinary case of atelectasis they 
explain on the basis that usually atelectasis clears up before the collapse has 
extended to the hilum. They state that in prolonged cases of simple atelectasis 
true bronchial breathing does occur. 

It seems to me that this is a vital point in their theory, and that the conception 
is tenable only if it can be shown that the physical signs of pneumonia are 
compatible with complete occlusion of the bronchus supplying a lobe. This 
necessitates as radical a change in the understanding of thoracic acoustics as 
does the theory in the ideas of the pathogenesis of pneumonia. Since the time 
of Laennec, it has been accepted that bronchial breathing and increased tactile and 
vocal fremitus are encountered only when there is solidification of the parenchyma 
and patency of the bronchi. That occlusion of the bronchus produces the signs 
of atelectasis has been held equally fundamental. 

I have seen a large number of instances of bronchial obstruction and in all 
of them have found the physical signs of atelectasis, never those of pneumonia. 
This has been regardless of the duration of the cbstruction. A case which I 
have under observation at the present time affords an excellent illustration of 
the point in question. The patient had a cicatricial stenosis of the bronchus 
supplying the lower lobe of the right lung, with atelectasis and bronchiectasis 
distal to the obstruction. The physical signs were those of atelectasis and 
remained so for several months until the stricture was dilated bronchoscopically 
by Dr. Chevalier Jackson. Following this the parenchymal collapse persisted 
in spite of the opening of the bronchus, and the signs changed to those characteristic 
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of pneumonia and other consolidations. I have also seen instances of virulent 
parenchymal infection distal to obstructing bronchial carcinoma—a_ condition 
similar in all respect to that which they believe obtains in lobar pneumonia — 
but in these cases, no matter of how long duration, there have been present the 
signs of atelectasis, never those of pneumonia. 

The authors have cited references to the effect that in pneumonia the increase 
in density on the roentgenogram appears first at the periphery, and they have 
stated that the same occurs in bronchial obstruction. They have not presented 
evidence that this is so. In the only early instance of atelectasis which I have 
seen there was present an even, slight increase in density over the whole lobe. 
They hold that the preponderance of alveoli at the periphery and of large bronchi 
at the hilum accounts for this. It is a well recognized fact that the density of 
the walls of the large bronchi compensates for the lack of density of their lumina. 
Moreover, if, as the authors contend, the large bronchi are filled with viscid 
secretion, it is inconceivable that they would contribute to a decreased density. 

The authors have laid great stress on the early decrease in breath sounds in 
pneumonia and on the deviation of the mediastinum and diaphragm toward the 
lesion, maintaining that these can be explained satisfactorily only on the basis 
of bronchial obstruction. I do not believe that this is so. The interstitial cellulitis, 
starting as it does at the hilum, certainly stiffens the lung, renders it less elastic 
and thus decreases its expansion. The pain incident to the pleurisy works toward 
the same end. The respiratory murmur must be diminished accordingly. There 
is rarely the total suppression of breath sounds which would necessarily be 
present were the bronchus occluded. 

As to the displacement of the mediastinum and diaphragm, it is not necessary 
to conclude that the main bronchus is obstructed merely because a consolidated 
is smaller than an aerated lung. It is conceivable that a consolidated lung is 
simply smaller than the normal lung. If, however, atelectasis is to be considered 
as the cause of the decrease in size, it is much more reasonable to believe that 
it is caused by occlusion of the bronchioles. Since the time of Fauvel it has 
been recognized that patchy areas of atelectasis of this origin occur frequently 
in pneumonia. 

A further difference between lobar atelectasis and lobar pneumonia is that 
in the former there is always some obvious impediment to the evacuation of 
secretions. In the latter, there is no hindrance to cough, and the sputum raised 
comes up easily. It is difficult to conceive how virulent pneumococcic sputum 
could collect in quantities sufficient to obstruct a large bronchus, the part most 
sensitive to stimulation, without inducing more cough than is usually present at 
and before the onset of pneumonia. Their hypothesis that there is an inhibition 
of ciliary action in pneumonia is an hypothesis, and the statement that such an 
inhibition would so hinder evacuation as to allow plugging of a main bronchus 
belongs in the same category. 

I believe that the theory is still very much a theory, that there are no facts 
that the authors present in its support which cannot be explained equally well 
on other bases, and that the experiments which they have performed do nothing 
to strengthen the case. I shall be unable to believe the theory until it has been 
demonstrated clinically and experimentally that bronchial breathing, increased 
tactile fremitus and whispered and spoken voice are compatible with obstruction 
of the bronchus supplying a lobe. 


Jerome R. Heap, M.D., Chicago. 
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Eastman X-ray Fixing Powders 
are supplied so that the best results 
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Eastman Films. The formula on 
which these powders arecompound- 
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x-ray men in the Kodak Research 
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Dupli-Tized X-ray Films. 


To assure that Eastman X-ray 
Fixing Powders shall be all that 
they were intended to be requires 
much testing. Kodak chemists test 
the ingredients, while the blending 
is checked chemically for accuracy, 
and also practically, as in regular 
darkroom routine. 
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Insist on Eastman X-ray Fixing 
Powders. They are fast—long lived 
—tested. Their use will save time, 
money and the possibility of error. 
Eastman X-ray Fixing Powders are 
stocked by your dealer. 


Eastman Kodak Company, Research Laboratories 


353 State Street, Rochester, N. Y. 
Gentlemen: 
obligate me. 
Street and Number - 
City and State _________- 


Please see that I get ‘‘X-ray Bulletin and Clinical Photography.” This will not 
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INDEX gives you the most recent 
references. The July and Janu- 
ary numbers are bound for library 
use and are cumulative, contain- 
ing all references for the preced- 
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volumes will serve as a permanent 
index to all current medical liter- 
ature for the year. Whether you 
have access to five or five hundred 
medical journals, the INDEX will 
save you time and make your 
journals more useful to you than 
ever before. 


Subscription Price, $12.00 per calendar year 
AMERICAN MEDICAL ASSOCIATION — 535 North Dearborn Street — CHICAGO 






































XPERIMENTING with dull scalpels 
during an operation is a thing of 
the past. 


With a Bard-Parker Knife, a used blade 
may be replaced by a new keen blade in 
a few seconds and new Bard - Parker 
blades are razor sharp. 


Bard-Parker Handles No. 5—$1.50 each. 
Blades, all sizes, six of one size per 
package — $1.00 per dozen. Order by 


number. 


BARD-PARKER COMPANY, Inc. 
369 Lexington Avenue, New York,N.Y. 
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In simple, interesting style the book presents the history of syphilis from the earliest records down 
to the present time. Following this are chapters on the course of the disease, the pathology of syphilis, 
prognosis of syphilis, syphilis and marriage and the prophylaxis of syphilis. The whole makes up an 
interesting, readable volume. 129 pages; price, cloth-bound, $1. Remit with order. 


SEX HYGIENE PAMPHLETS 
Boys’ Venereal Peril 
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proper technic 
in Endothermy 


N Endothermy, the proper technic requires 

instant change from a coagulating current to a 
cutting current. The Wappler Wyeth Endotherm 
generates both these forms of currents, with 
means to change instantly from one to the other, 
without change of cords, connections or operating 
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NEW! INTESTINAL ANASTOMOSIS CLAMP 


The improved clamp is adaptable : 

for intestinal anastomosis under By Fred W. Rankin, M.D., F.A.C.S. 
all conditions and circumstances, 
and makes a valuable addition 
to the surgeon’s armamentarium. 
The simplicity of its arrange- 
ment and the ease with which 
it may be applied and ma- 
nipulated commend it. is 
sufficiently short to facilitate 
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atemet oy FF a ~y ~ em Clamp with one blade closed and one blade open for 
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Attention is called to a 
paper in Surgery, Gynecol- 
ogy and Obstetrics, July, 
1928, pages 78 to 88, giving 
full descriptive particulars, 
and showing the uses of 
the clamp in connection 
with various operations. 














Showing the clamp in its closed position. 
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